Algebra I – Unit 1 

Ascension Parish Comprehensive Curriculum

Assessment Documentation and Concept Correlations

Unit 1:  Data, Chance, and Algebra 
Time Frame:  Regular – 4 weeks

Block – 2 weeks

	Big Picture: (Taken from Unit Description and Student Understanding)
· This unit is a study of probability and statistics. 

· The focus is on examining probability through simulations and the use of odds. 

· Probability concepts are extended to include geometric models, permutations, and combinations.   There is more emphasis on counting and grouping methods from permutations and combinations.  In the former, more emphasis is placed on with and without replacement contexts. 

· Measures of central tendency are also studied to investigate which measure best represents a set of data.

· Students study the relationships between experimental (especially simulation-based) and theoretical probabilities. 



	Guiding Questions
	Activities
The essential activities are denoted by an asterisk.
	GLEs
	DOCUMENTATION                       
Documented GLEs

GLES 

Bloom’s Level

GLES

Date and Method of Assessment

Determine the most appropriate measure of central tendency for a set of data based on its distribution (D-1-H) (Synthesis)
27

Use simulations to estimate probabilities (D-3-H) (D-5-H) (Analysis)
30

Define probability in terms of sample spaces, outcomes, and events (D-4-H) (Analysis)
31

Compute probabilities using geometric models and basic counting techniques such as combinations and permutations (D-4-H) (Analysis)
32

Explain the relationship between the probability of an event occurring, and the odds of an event occurring and compute one given the other (D-4-H) (Analysis)
33

Reflections

	Concept 1:  
Probability and Statistics
1. Can students create simulations to approximate the probabilities of independent and dependent events?

2. Can students relate the probabilities associated with experimental and theoretical probability analyses?

3. Can students find probabilities using combinations and permutations?

4. Can students relate probabilities of events to the odds associated with those events?
5. Can students determine the most appropriate measure of central tendency for a set of data?

	*1 – Measures of Central Tendency (GQ 5)


	27
	

	
	2 – Mean, Median, or Mode? (GQ 5)


	27
	

	
	*3 – Probability Experiments (GQ 1, 2)


	30, 31
	

	
	4 – Remove One (GQ 1, 2)


	30, 31
	

	
	5 – What’s the Probability? (GQ 1, 2)


	31, 32
	

	
	*6 – Geometric Probability (GQ 1, 2)
	31, 32
	

	
	*7 – What are the Odds? (GQ 4)


	33
	

	
	*8 – Is It Independent or Dependent? (GQ 1, 2)


	30, 31, 32
	

	
	9 – Dependent vs. Independent Events (GQ 1, 2)


	33
	

	
	*10 – Permutations, Combinations, and Probability (GQ 3)
	32
	

	
	11 – The Probability of Possible Combinations (GQ 3)
	32
	


 Unit 1 – Probability and Statistics (LCC Unit 8)
GLEs

*Bolded GLEs are assessed in this unit

	27
	Determine the most appropriate measure of central tendency for a set of data based on its distribution (D-1-H) (Synthesis)

	30
	Use simulations to estimate probabilities (D-3-H) (D-5-H) (Analysis)

	31
	Define probability in terms of sample spaces, outcomes, and events (D-4-H) (Analysis)

	32
	Compute probabilities using geometric models and basic counting techniques such as combinations and permutations (D-4-H) (Analysis)

	33
	Explain the relationship between the probability of an event occurring, and the odds of an event occurring and compute one given the other (D-4-H) (Analysis)


	Purpose/Guiding Questions:

· Create simulations to approximate the probabilities of simple and conditional events

· Relate the probabilities associated with experimental and theoretical probability analysis

· Find probabilities using combinations and permutations

· Relate probabilities of events to the odds associated with those events

· Determine the most appropriate measure of central tendency for a set of data
	Key Concepts and Vocabulary:

· Measures of Central Tendency (Mean, Median, Mode)

· Probability

· Odds

· Permutations

· Combinations

· Sample Space

· Outcomes

· Factorial (!)

· Experimental and Theoretical Probability

· Simulations

· Dependent & Independent Events

	Assessment Ideas:

· The student will find a graph in a newspaper or magazine and write two probability problems that can be answered using the graph.

· The student will design a dartboard with 25, 50, and 100 point sections using the following guidelines:

a. the probability of getting 25 points should be 60%

b. the probability of getting 50 points should be 30%

c. the probability of getting 100 points should be 10%

                  The student will write a report describing the design and how it was constructed.

· The student will construct a probability scale that is similar to a number line from 0 to 1 and divide it into fourths and label with low probability and high probability in the appropriate places. The student will place the following situations on the probability scale.

a. It will snow in July in Shreveport, LA.

b. It will rain in August in Lafayette, LA.

c. My bicycle will have a flat tire today.

d. A coin will land heads up.

e. The color of an apple will be blue.

f. You will make an A on your next math test.

· The student will play a game of chance and then determine the probability of winning.

· The student will convert probabilities into odds.

· The student will determine the measures of central tendency for use in reporting the “average” of different types of data (e.g., average grade, average salary for a given profession, average height of adult males or females) and then select the measure that is best suited for that data set.

· The student will develop simulations to help determine an experimental probability for a complicated set of events.

· The student will research the square miles of land, water, and the United States on the Earth and determine the probability that a meteor hitting the earth would hit land, water, or the United States.

· The student will solve constructed response items, such as:

· The bull’s eye of a standard dart board has a radius of 1 inch. The inner circle has a radius of 5 inches, and the outer circle has a radius of 9 inches. Assume that when a dart is thrown at the board, the dart is equally likely to hit any point inside the outer circle

a. What is the probability that a dart that hits the dart board lands on the bull’s eye? Justify your answer.

b. What is the probability that a dart that hits the dart board lands between the inner and outer rings? Justify your answer.

· The student will complete journal writings using such topics as:

· Suppose that 50% is a passing score on a test. Do you think a true/false test is a good way to see if a student understands a topic? Why or why not?

· Would you use theoretical or experimental probability to find the probability that a particular player will hit the bull’s eye on a dart board? Explain why and how.

· Give an example of something that has a probability of 0 and a probability of 1. Explain why you chose each.

· When tossing a coin five times, explain why the probability of getting one head and five tails is the same as getting one tail and five heads.

· Explain to a student who was absent how to find the measure of central tendency that best represents a set of data. Include an example in your explanation


	Resources:

· McDougal Littell: 2.8; 6.6; pg. 666, 675, 788, 833

· Graphic Organizers:  http://www.teachervision.fen.com/graphic-organizers/printable/6293.html and http://www.edhelper.com/teachers/graphic_organizers.htm?gclid=CNjc1ffjx4wCFQk4Sgod3TaxVg  
· Create your own organizers using:

www.edhelper.com/crossword.htm and www.puzzlemaker.com 

· Plato – Refer to end of Concept 1.


Instructional Activities

Note:  Essential Activities are denoted by an asterisk (*) and are key to the development of student understandings of each concept.  Any activities that are substituted for essential activities must cover the same GLEs to the same Bloom’s level.

*Activity 1:  Measures of Central Tendency (LCC Unit 8)
(GLE:  27)

Materials List:  paper, pencil, Measures of Central Tendency BLM
· Review measures of central tendency with students.  Provide a few practice problems where students find the mean, median, and mode of sets of data.

· Have students use the Measures of Central Tendency BLM to complete this activity.  The BLM  provides students with the following scenario: 

The basketball coach wants to compare the attendance at basketball games with other schools in the area. She collected the following numbers for attendance at games: 100, 107, 98, 110, 115, 90, 62, 50, 97, 101, 100. What measure of central tendency would be the best measure to use when comparing with other schools? Have students graph the data on a line plot and mark and label each measure of central tendency on the graph. 
· Have students graph the data on a line plot on the BLM then mark and label each measure of central tendency on the graph. Discuss with students the significance of outliers and how they affect the measures of central tendency. Have students decide which measure best represents the attendance data. In this set, the median best represents the data because 50 and 62 are outliers. Discuss with students the fact that even though the median and the mode are the same for this set of data, the mode will rarely be the best measure of central tendency because the largest frequency of scores may not be in the center of the data. 
· Divide students into groups and have them complete the second problem on the BLM.  In this problem there are no outliers so the mean is a more appropriate measure to use to represent the data.  Lead a class discussion reinforcing the significance of outliers when determining the most appropriate measure of central tendency.  Students should understand that the mean will usually be the most appropriate measure unless the data is skewed by outliers.
· Using a math textbook as a reference, give students more opportunity for practice using different sets of specific data, such as salaries for baseball players, test scores of students in a certain class, or temperature in a certain city on a given day.  Have them construct a line plot, and then find the most appropriate measure of central tendency for the data. 

Activity 2:  Mean, Median, or Mode? (LCC Unit 8)
(GLE:  27)

Materials List:  paper, pencil
· This activity continues to help students develop a better understanding of finding the most appropriate measure of central tendency for a given data set. Have students work with a partner. Provide students with the different characteristics of a data set and have them develop sets of data that meet the criteria. For example:  
· The data set has seven numbers, the mode is 1, the median is 3, and the mean is 9. 
· The data set has 10 numbers, the median is 6, the mean is 8, all numbers in the data set are modes, and the number 6 is not in the data set. 
· After students have been given time to find the data sets, have them discuss their strategies for developing their data sets. Have one student from each pair write their data sets on the board. Compare the sets and have students decide which measure of central tendency is most appropriate for each set. (Have some additional examples available that show cases in which each measure is more appropriate should the student examples not provide opportunities for comparison.) 

·  Have the students work with a different partner. Provide students with characteristics specific to most appropriate measure of central tendency to use to develop additional data sets. For example:  
· The set contains five numbers and the mean is the most appropriate measure of central tendency, 
· The set contains 8 numbers and the median best represents the data,
· The set contains 15 numbers and the mode is the measure of central tendency that best represents the data. 
· Have students share their answers and discuss how they developed their data sets with the class.

· Have the students complete a RAFT  writing (view literacy strategy descriptions) assignment.  

To connect with this activity the parts are defined as: 

Role – The mean of a set of numbers

Audience – Algebra I student

Format – essay

Topic – Pick me, I’m your best choice

Once RAFT  writing  is completed, have students share with a partner, in small groups, or with the whole class.  Students should listen for accurate information and sound logic in the RAFTs.  Ensure that students find some way to clearly emphasize that the mean will not always be the best choice.
*Activity 3:  Probability Experiments (LCC Unit 8)
(GLEs:  30, 31)

Materials List:  paper, pencil, red chips, white chips, blue chips, pair of dice, spinner, coin
· Review theoretical probability with students.
·  Divide the class into five groups and have each group conduct a different probability experiment. Example experiments could be: 
·  Place 10 blue chips, 10 white chips, and 10 red chips in a bag and draw 100 times with replacement
· Roll 1 die 100 times
· Spin a spinner 100 times
· Flip a coin 100 times
· Flip a coin and roll a die 100 times. 
· Have students list the sample space of their experiment. Have them make a tally chart of the experiment. Explain to students that experimental probability is probability based on an experiment. Have students discuss the difference between theoretical and experimental probability for each of their experiments. Have each group give an oral presentation on their experiment including the sample space of the experiment and the comparison of the experimental and theoretical probability. 

Activity 4:  Remove One  (LCC Unit 8)
(GLEs:  30, 31)

Materials List:  paper, pencil, chips or counters (15 per student), dice
· This activity begins with a game that the teacher plays with the students. Have students write the numbers 2 through 12 down the left side of a sheet of paper. Distribute 15 chips or counters to students. Tell them to place their 15 chips next to any of the numbers on the sheet with the understanding that a chip will be removed when that sum is rolled on two dice. They may place more than one chip by a number. Roll the dice and call out the sums. Have the students remove a chip when that number is called. The first person to remove all of their chips wins. As the sums are called out, have students make a tally chart of the numbers that are called. Lead students to create the sample space for the game. Analyze the sample space and lead students to conclude that some sums have a higher probability than others. Compare the theoretical and experimental probability. Play the game again to determine if there are fewer rolls of the dice since the students have this new information. 


Activity 5: What’s the Probability? (LCC Unit 8)
(GLEs:  31, 32)

Materials List:  paper, pencil, math learning log
· Have students write the numbers 1 through 10 on their paper. Then have them write true or false next to each of the numbers before asking the questions. Read a set of easy questions and have the students check how many were right or wrong. Sample questions that could be used:  Today is Monday; Prince Charles is your principal; school is closed tomorrow. After the students write the percent correct on top of their papers, ask them what they think the typical score was. Graph the results of the scores on a number line. Use the results to discuss sample space, theoretical and experimental probability.

· In their math learning logs (view literacy strategy descriptions), have students respond to the following prompt:

Suppose that 50% is a passing score on a test. Do you think a true/false test is a good way to determine if a student understands a concept? Why or why not?

Have students exchange their math learning logs with a partner and have them discuss their answers.  Use the learning logs as a whole-class discussion tool to ensure student understanding of the prompt.
*Activity 6:  Geometric Probability (LCC Unit 8)
(GLEs:  31, 32)

Materials List:  paper, pencil
· In this activity, students will conduct an experiment on geometric probability. Have students work with a partner. Have them divide a regular sheet of paper into four equal regions and shade one of the regions. Students will drop a 1-inch square piece of paper onto the paper from about 4 inches above. Have them predict the probability that the paper will land on the shaded region. Students will drop the paper 30 times recording each outcome. Landing on the shaded region is considered a win and landing on the other regions is a loss. Students will calculate the experimental probability and discuss its comparison to the theoretical probability. 

· Lead students to a discussion of geometric probability as 
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*Activity 7:  What are the odds? (LCC Unit 8)
(GLE:  33)

Materials List:  paper, pencil

· Student Questions for Purposeful Learning or SQPL  (view literacy strategy descriptions) is a strategy designed to gain and hold students’ interest in the material by having them ask and answer their own questions.  Before beginning the activity, place the following statement on the board:

The odds of an event happening are the same as the probability of an event happening.

· Have students pair up and, based on the statement, generate two or three questions they would like answered.  Ask someone from each team to share questions with the whole class and write those questions on the board.  As the content is covered in the activity, stop periodically and have students discuss with their partners which questions could be answered and have them share answers with the class.  Have them record the information in their notebooks.  

· Inform the students that in addition to probability, another method may be used to describe the likelihood of an event’s occurring. Explain to them that the odds in favor of an event is the ratio that compares the number of ways an event can occur to the ways the event cannot occur. Ask the students to create the sample space describing the outcomes of tossing two coins (heads-heads, heads-tails, tails-heads, tails-tails). Ask the class to decide how many ways two heads can be obtained from the experiment (1). Ask the class to decide how many ways something other that two heads can be a result (3). Explain to the class that this would mean that the odds of getting two heads when flipping two coins would be 
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 or 1:3. Ask the class to determine the probability of getting two heads (
[image: image3.wmf]1
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) and compare that number to the odds of getting two heads. 

· Provide additional practice by using the experiment of rolling one number cube. Ask the students to find the odds of a 3 (1:5); a 3 and a 6 (2:4 or 1:2), or a 2, 3, 5, or 6 (4:2 or 2:1). 
· After having discussed each of the questions generated by the students, place the students into groups and ask each group to write a paragraph that compares and contrasts the meanings of the terms probability and odds. Have each group share its paragraph with the rest of the class. Use the outputs of the groups to discuss the relationship between the probability of an event’s occurring and the odds of an event’s occurring. 

*Activity 8:  It’s Conditional!  Is It Independent or Dependent?  (LCC Unit 8)
(GLEs:  30, 31, 32)
Materials List:  paper, pencil, 3 red balls, 3 blue balls, 3 containers for the balls, number cubes 

· Have students calculate the probability of rolling a 7 on two dice. Then have them find the probability of rolling a 9. Now ask students to determine the P(7 or 9). Because these events are independent, the probability is found by adding P(7) and P(9), giving 
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. Tell students to suppose they have been told that the first die has been rolled and the number is either a 2 or 3. Ask them to determine the probability of getting a sum of 7 or 9, knowing that the first die is a 2 or 3. Students should be able to count to find this probability to be 
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because there are 12 possibilities, of which only 3 are sums of 7 or 9. Reiterate that they have found the probability of getting a sum of 7 or 9, given that the first die rolled was a 2 or 3. Discuss with students how the condition of knowing what the first die was helped to reduce the sample space for this conditional experiment. Repeat this activity using other conditions, such as knowing the first die was a 1, 2, or 3. 
· Students could also perform the following experiment with a partner: Have them use three containers, one with two red balls, one with two blue balls, and one with a red and a blue ball. Have them first determine the experimental probability of drawing a red ball after a red ball has been drawn and not replaced by performing several repetitions of the experiment. Be sure to combine all the data from the class to get a better approximation of the theoretical probability. Next, have students calculate 
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(this notation is read the probability of A given B), where event A is “the second ball in the container is red” and event B is “the first ball in the container is red.”  That is, students will determine the conditional probability of drawing a red ball on the second draw, knowing that the first draw was a red ball. Students should find the probability to be
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·  Provide students with different types of number cubes (e.g., 8-sided, 10-sided, or 12-sided cubes) and have them repeat the activity on computing a conditional probability.

Activity 9:  Dependent vs. Independent Events (LCC Unit 8)
(GLE:  33)

Materials List:  paper, pencil, Activity 8, “The Gambler’s Fallacy,” from Facing the Odds—The Mathematics of Gambling
· Use Activity 8, “The Gambler’s Fallacy,” from Facing the Odds—The Mathematics of Gambling, to demonstrate the difference between dependent and independent events and how to compute the probability of a group of events. The Facing the Odds document is available from the Louisiana Department of Education. The website address is 

http://www.louisianaschools.net/lde/curriculum/home.html. 

Click on Facing the Odds from the Mathematics pull-down menu. 

*Activity 10:  Permutations, combinations, and probability (LCC Unit 8)
(GLE:  32)

Materials List:  paper, pencil, index cards, construction paper circles, scientific calculators 
· This activity could be done in groups as a discovery activity or as a teacher-led whole-class discussion. Give students four index cards and have them write the letters of a four-letter word on the index cards. Have students find all possible four-letter arrangements. They do not have to form real words. Have them construct a tree diagram of the experiment. Have students observe how many choices there are for the first letter, second letter, etc. 
· Lead students to the definition of the multiplication counting principle, n!, and permutations. Ask the question:  If a word is formed at random using the letters they wrote on the cards, what is the probability that it will be the original word they wrote? 
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  Discuss with students what would happen if only 3 letters of the four were used to form words and lead them to the discovery of the permutation formula of n items arranged r at a time . 
· Next, provide students with construction paper circles and samples to demonstrate 8 pizza toppings. Have students find how many ways they can create a 2-topping pizza from the 8 original toppings. Have them list the possible outcomes of 2-topping pizzas. 
· Ask the question:  What is the probability that a pizza chosen at random will be a beef and pepperoni pizza? (
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) 
· Demonstrate to students how to find combinations and permutations using a calculator since most calculators can perform the operations without using the formula. Have students discuss the difference between combinations and permutations and have them devise rules for deciding whether a situation is a permutation or combination. Present various situations and have students decide whether it is a permutation or combination.
Activity 11:  The Probability of Possible Combinations (LCC Unit 8)

(GLE:  32)

Materials List:  paper, pencil
· Use Activity 9, “Winning and Losing the Lottery,” from Facing the Odd—The Mathematics of Gambling. This activity shows how to use basic counting processes to find permutations and combinations in a given situation and how to determine the probability of possible combinations. The Facing the Odds document is available from the Louisiana Department of Education. The website address is   http://www.louisianaschools.net/lde/curriculum/home.html. Click on Facing the Odds from the Mathematics pull-down menu. 

PLATO Instructional Resources

· GLE  27: Plato

· Alg. 1 P1 – Special Topics: Mean, Med. Mode

· GLE 30: Plato

· Pre-Alg. – Special Topics: Probability

· Alg. 1 P1 – Spec. Top.: Prob. & Poss. Outcomes

· Pre-Alg.-Special Topics: Using Special Top.

· Alg. 1 P1- Special Top.: Solving Prob. w/ probabil.

· Inter. Alg.- Probability: Prob. I & II

· GLE 31: Plato

· Pre-Alg. – Special Topics: Probability

· Alg. 1 P1 –Spec. Top.: Prob. & Poss. Outcomes

· Pre-Alg. – Special Topics: Using Special Top.

· Alg. 1 P 1. – Special Top.: Solving Prob. w/ probability

· Inter. Alg.- Probability: Prob. I & II

· GLE 32: Plato

· Pre-Alg. – Special Topics: Probability

· Alg. 1 P1 – Spec. Top: Prob. & Poss. Outcomes

· Pre-Alg. – Special Topics: Using Special Top.

· Alg. 1 P1 – Special Top.: Solving Prob. w/ probabil.

· Inter. Alg.- Probability: Prob. I & II

· GLE 33: Plato

· Pre-Alg. – Special Topics: Probability

· Alg. 1 P1 – Spec. Top.: Prob. & Poss.. Outcomes

· Pre-Alg. – Special Topics: Using Special Top.

· Alg. 1 P1 – Special Top.: Solving Prob. w/probabil.

· Inter. Alg. – Probability: Prob. I & II

Name/School_________________________________
Unit No.:______________
Grade            ________________________________
Unit Name:________________

Feedback Form
This form should be filled out as the unit is being taught and turned in to your teacher coach upon completion.
	Concern and/or Activity Number
	Changes needed*
	Justification for changes 

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


* If you suggest an activity substitution, please attach a copy of the activity narrative formatted like the activities in the APCC (i.e. GLEs, guiding questions, etc.).
Activity-Specific Assessment





The student will solve constructed response items, such as:


A class of 25 students is asked to determine approximately how much time the average student spends on homework during a one-week period. Each student is to ask one of his/her friends for information, making sure that no one student is asked more than once. The number of hours spent on homework per week are as follows:  8, 0, 25, 9, 4, 19, 25, 9, 9, 8, 0, 8, 25, 9, 8, 7, 8, 3, 7, 8, 5, 3, 25, 8, 10.





a. 	Find the mean, median, and mode for the data. Explain or show how you found each answer. (Mean – 10, median – 8, mode – 8)


b. 	Based on this sample, which measure (or measures) best describes the typical student? Explain your answer. (The median and/or mode. The four answers of 25 skewed the mean so that it is not representative of those surveyed.)








Activity-Specific Assessment





The student will write a paragraph comparing and contrasting experimental and theoretical probability, including examples of each in the paragraph, and explain why he/she chose the examples








Activity-Specific Assessment





The student will write a paragraph telling how he/she determined placement of the chips for the first game and what the result was. Did he/she win? How many chips were left on the board when someone won? Then the student will write a second paragraph explaining what changes were made to play the game the second time, why the changes were made, and what the results were.








Activity-Specific Assessment





The student will solve constructed response items, such as:


Ann E. Flyer is competing in a parachuting competition. She must land on a foam pad in the middle of a field. The foam pad has a diameter of 30 ft. and it is in the middle of a field that is 200 ft by 350 ft.





Draw and label a diagram of the field.


If she only controls her flight enough to land in the field, what is the probability that Ann will land on the pad? (About 1%)
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