Mathematics Governor’s Institute 2003

Problem-in-a-Bag Template

Title of Project:  Hoop Dreams

Team Members:

Barb Waddy, Mary Donaldson, Barbara Stern, Robin Stevenson, Chris Hoover

Grade Level and/or Course:

Adaptable for grades 6-8; math, pre-algebra, and algebra classes

Concept(s) used:

Averages, fractions, decimals, percents, basic computation: addition, multiplication, division; probability, analyzing, mathematical reasoning, comparing, writing

PA Standard(s) Addressed:

Mathematics Standards:

2.1.8 A 
Numbers, Number Systems and Number Relationships

2.2.8 B 
Computation and Estimation

2.4.8 B 
Mathematical Reasoning and Connections

2.5.8 B 
Mathematical Problem Solving and Communication

2.6.8 B 
Statistics and Data Analysis

2.7.8 A, B, D Probability and Predictions

Reading Standards:

1.2.8 A 
Reading Critically in All Content Areas

1.4.8 B, C 
Types of Writing

1.5.8 F 
Quality of Writing

1.6.8 A, D, E Speaking and Listening

1.8.8 B, C 
Research

NCTM Standard(s) Addressed:

Number and Operations

Problem Solving

Algebra

Reasoning

Data Analysis and Probability

Communication

Introduction / applications:

This project will offer connections between percents, statistics and probability.  Students will also be required to write about their conclusions, addressing the issue of literacy across the content areas.  Several standards are addressed, and students will see a real-world connection to the content they learn in the classroom.

Question:

Which Champ will the Coach Choose?

The Pennsylvania Polygons basketball team is playing the final game of the national tournament versus the Ohio Octagons.  With three minutes left, the game is now tied, after heart-stopping performances from both teams.  Unfortunately, Benny Franklin, one of the starters for the Polygons, is out of the game due to a freak lightening accident.  Time is called while an alternate is chosen.

You, Coach Will Penn, must make a quick decision.  What will your strategy be?

In order to help you with your decision, you must complete the following tasks:

· Calculate game and tournament percentages for each player for field goals, free throws, and three-point shots.  In addition, calculate each player’s total points per game.

· For each type of shot (field goal, free throw, three-pointer), create a multi-line graph that displays the percentages for each alternate player.

· Choose your alternate for Benny.  Justify your selection with a convincing argument.  Be sure to consider factors other than the percentages for your decision.

· In the final seconds of the game, with the Polygons down by one, your alternate is fouled and goes to the line for two shots.  If he makes both shots, Pennsylvania will win the championship!!  What is the probability that he will make both shots?

Models:

Game Statistics for the Pennsylvania Polygons:

	GAME 1
	
	
	
	
	
	
	
	
	
	
	

	
	
	FG
	
	
	3PT
	
	
	FT
	
	
	TOTAL

	PLAYERS
	MIN
	MADE
	ATTEMPTED
	PCT
	MADE
	ATTEMPTED
	PCT
	MADE
	ATTEMPTED
	PCT
	POINTS

	Benny Franklin*
	40
	13
	24
	
	2
	5
	
	3
	5
	
	

	Billy Cosby*
	42
	9
	18
	
	1
	3
	
	4
	7
	
	

	Danny Boone*
	38
	3
	11
	
	0
	2
	
	6
	6
	
	

	Jimmy Stewart*
	45
	5
	8
	
	1
	1
	
	2
	7
	
	

	Joey Paterno*
	36
	8
	13
	
	2
	3
	
	6
	10
	
	

	Milty Hershey
	11
	3
	6
	
	0
	0
	
	2
	2
	
	

	Tommy Dorsey
	20
	5
	9
	
	0
	1
	
	2
	3
	
	

	Andy Carnegie
	8
	2
	2
	
	1
	2
	
	0
	1
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	GAME 2
	
	
	
	
	
	
	
	
	
	
	

	
	
	FG
	
	
	3PT
	
	
	FT
	
	
	TOTAL

	PLAYERS
	MIN
	MADE
	ATTEMPTED
	PCT
	MADE
	ATTEMPTED
	PCT
	MADE
	ATTEMPTED
	PCT
	POINTS

	Benny Franklin*
	41
	10
	16
	
	1
	3
	
	4
	5
	
	

	Billy Cosby*
	39
	7
	11
	
	1
	2
	
	3
	4
	
	

	Danny Boone*
	39
	5
	9
	
	0
	1
	
	4
	4
	
	

	Jimmy Stewart*
	47
	4
	7
	
	1
	1
	
	2
	3
	
	

	Joey Paterno*
	37
	6
	11
	
	2
	3
	
	5
	7
	
	

	Milty Hershey
	15
	3
	5
	
	0
	1
	
	2
	3
	
	

	Tommy Dorsey
	10
	2
	4
	
	1
	1
	
	2
	3
	
	

	Andy Carnegie
	12
	2
	4
	
	0
	0
	
	2
	2
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	GAME 3
	
	
	
	
	
	
	
	
	
	
	

	
	
	FG
	
	
	3PT
	
	
	FT
	
	
	TOTAL

	PLAYERS
	MIN
	MADE
	ATTEMPTED
	PCT
	MADE
	ATTEMPTED
	PCT
	MADE
	ATTEMPTED
	PCT
	POINTS

	Benny Franklin*
	42
	8
	13
	
	0
	2
	
	3
	5
	
	

	Billy Cosby*
	40
	7
	10
	
	1
	1
	
	2
	4
	
	

	Danny Boone*
	40
	6
	9
	
	0
	0
	
	3
	4
	
	

	Jimmy Stewart*
	44
	5
	7
	
	1
	2
	
	2
	2
	
	

	Joey Paterno*
	39
	7
	10
	
	0
	1
	
	4
	6
	
	

	Milty Hershey
	14
	2
	3
	
	1
	1
	
	2
	3
	
	

	Tommy Dorsey
	9
	1
	3
	
	0
	0
	
	3
	3
	
	

	Andy Carnegie
	12
	3
	4
	
	1
	2
	
	1
	2
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	GAME 4
	
	
	
	
	
	
	
	
	
	
	

	
	
	FG
	
	
	3PT
	
	
	FT
	
	
	TOTAL

	PLAYERS
	MIN
	MADE
	ATTEMPTED
	PCT
	MADE
	ATTEMPTED
	PCT
	MADE
	ATTEMPTED
	PCT
	POINTS

	Benny Franklin*
	40
	9
	12
	
	1
	2
	
	3
	3
	
	

	Billy Cosby*
	43
	6
	10
	
	0
	1
	
	2
	3
	
	

	Danny Boone*
	41
	5
	8
	
	1
	1
	
	3
	5
	
	

	Jimmy Stewart*
	45
	4
	7
	
	0
	2
	
	2
	4
	
	

	Joey Paterno*
	38
	8
	11
	
	0
	1
	
	4
	5
	
	

	Milty Hershey
	13
	3
	3
	
	0
	1
	
	1
	2
	
	

	Tommy Dorsey
	9
	1
	4
	
	2
	2
	
	1
	3
	
	

	Andy Carnegie
	11
	2
	3
	
	1
	2
	
	2
	2
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	GAME 5
	
	
	
	
	
	
	
	
	
	
	

	
	
	FG
	
	
	3PT
	
	
	FT
	
	
	TOTAL

	PLAYERS
	MIN
	MADE
	ATTEMPTED
	PCT
	MADE
	ATTEMPTED
	PCT
	MADE
	ATTEMPTED
	PCT
	POINTS

	Benny Franklin*
	45
	5
	7
	
	1
	1
	
	2
	3
	
	

	Billy Cosby*
	44
	4
	8
	
	0
	0
	
	4
	5
	
	

	Danny Boone*
	42
	5
	9
	
	0
	1
	
	3
	4
	
	

	Jimmy Stewart*
	43
	3
	6
	
	1
	2
	
	5
	5
	
	

	Joey Paterno*
	40
	6
	9
	
	0
	1
	
	3
	3
	
	

	Milty Hershey
	9
	2
	3
	
	0
	1
	
	2
	2
	
	

	Tommy Dorsey
	8
	2
	2
	
	1
	1
	
	1
	4
	
	

	Andy Carnegie
	9
	2
	4
	
	1
	1
	
	2
	2
	
	

	*Starter


Model for determining percentages from basketball statistics:
In Game One, Benny Franklin attempted 24 field goals.  He made 13 of them.  To find his accuracy percentage, divide the "made" shots by the total and multiply by 100, as shown below.  

13/24 = 0.542 = 54.2%
Model for finding the probability of Independent Events:

Suppose that a basketball player has a 72% accuracy rate for foul shots.  If she is sent to the line for two shots, the probability of each outcome can be shown by making a tree diagram, as shown below.
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   P(make, make) = 51.84%





Makes shot #2






0.72

Makes shot #1             Misses shot #2


0.72


0.28

    P(make, miss) = 20.16%







   P(miss, make) = 20.16%

          Misses shot #1
   Makes shot #2



0.28


0.72




         Misses shot #2





        0.28








    P(miss, miss) = 7.84%

Resources and Materials (estimated cost):

· Handouts

· Poem (“Hoop Dreams” by Dan Greenberg)

· Charts of Statistics

· Graph paper (unless graphs are done using technology)

· Markers, pens, pencils

· Computer Applications (if available)

· Excel

· Word

· Internet

· Graphing Calculators (if available)

· Percent and Probability chapters of student math textbook

Procedures & Activities:

1. Before the project begins, the instructor must teach (or review) percent and probability concepts.  Students must be able to convert fractions and decimals to percents.  They must also be able to calculate the probability of independent events.  The teacher must make sure that the students are familiar with the appropriate vocabulary (percent, probability, event, independent event, average).

2. Introduce the unit by reading “Hoop Dreams”, a poem by Dan Greenberg. 

3. Students will be grouped in fours.  Consideration will be made for any students with special needs.

4. Students will first calculate shooting percentages for each player for each game.  Tournament averages (for all five games) must also be computed.

5. Students will create three line graphs that show the shooting ability of each of the three alternates.  One graph will show field goals, one will show free throws, and one will show three-point shots.  Graphs can be made on paper, the computer, or a graphing calculator, depending on the teacher’s preference and/or available resources.

6. Each group must now choose a strategy for the remainder of the basketball game.  After discussion, the students must write their rationale.  It must be 1-2 paragraphs, and there must be at least two reasons why the alternate was chosen.  Students should also address why the other two alternates were not chosen.  Complete sentences are a must, and proper spelling and grammar are essential.

7. Students must complete the probability problem by drawing a probability tree.  

8. A class discussion will follow.  Each group will be given the opportunity to present their reasons for the choices they made.    

9. Other follow-up activities may be assigned as the teachers deem necessary/appropriate.

Answers / Rubric:

The following graphs show the accuracy percentage for each alternate player.
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This is the rubric that will be used to evaluate each group’s project.

	

	Math - Problem Solving: Hoop Dreams


	CATEGORY 
	4 
	3 
	2 
	 1

	Mathematical Concepts 
	Explanation shows complete understanding of the mathematical concepts used to solve the problem(s). 
	Explanation shows substantial understanding of the mathematical concepts used to solve the problem(s). 
	Explanation shows some understanding of the mathematical concepts needed to solve the problem(s). 
	Explanation shows very limited understanding of the underlying concepts needed to solve the problem(s) OR is not written. 

	Mathematical Errors 
	90-100% of the steps and solutions have no mathematical errors. 
	Almost all (85-89%) of the steps and solutions have no mathematical errors. 
	Most (75-84%) of the steps and solutions have no mathematical errors. 
	More than 75% of the steps and solutions have mathematical errors. 

	Explanation 
	Explanation is detailed and clear. 
	Explanation is clear. 
	Explanation is a little difficult to understand, but includes critical components. 
	Explanation is difficult to understand and is missing several components OR was not included. 

	Strategy/Procedures 
	Typically, uses an efficient and effective strategy to solve the problem(s). 
	Typically, uses an effective strategy to solve the problem(s). 
	Sometimes uses an effective strategy to solve problems, but does not do it consistently. 
	Rarely uses an effective strategy to solve problems. 


Accommodations/Adaptations:


Special Needs:

· More one-on-one assistance from the teacher may be necessary, and since the students are working in groups, the teacher will have more time to devote to the students who need extra help.

· Students with special needs will be grouped with other students of varying abilities.  

· Students with special needs will have the use of manipulatives and technology necessary to help them with this project.
· It may be necessary to provide some students with the percentages for each game.  They will still need to provide the average tournament percentages, but they will have less work to complete in order to be successful.

Enrichment:

Some of these activities are great follow-up activities for all students.  Teachers may also choose to assign these to students with exceptional ability.

· Write your own poem, similar to “Hoop Dreams”.  You may choose to follow the rhyming pattern, or create one of your own.

· Assume that Pennsylvania won the tournament.  Who would you choose for the MVP of the entire tournament (not just the last game)?  Again, you must justify your reasoning.

· Research the famous Pennsylvanians that played in this historic game.  Who are they, what part of the state are they from, and what impact have they made on society?  Write a brief biography of each (don’t forget the coach!!).  (The rubric for scoring this paper follows.)
	

	Research Report: Famous Pennsylvanians


	CATEGORY 
	4 
	3 
	2 
	1 

	Organization 
	Information is very organized with well-constructed paragraphs and subheadings. 
	Information is organized with well-constructed paragraphs. 
	Information is organized, but paragraphs are not well-constructed. 
	The information appears to be disorganized. 8) 

	Quality of Information 
	Information clearly relates to the main topic. It includes several supporting details and/or examples. 
	Information clearly relates to the main topic. It provides 1-2 supporting details and/or examples. 
	Information clearly relates to the main topic. No details and/or examples are given. 
	Information has little or nothing to do with the main topic. 

	Mechanics 
	No grammatical, spelling or punctuation errors. 
	Almost no grammatical, spelling or punctuation errors 
	A few grammatical, spelling, or punctuation errors. 
	Many grammatical, spelling, or punctuation errors. 

	Sources 
	All sources (information and graphics) are accurately documented in the desired format. 
	All sources (information and graphics) are accurately documented, but a few are not in the desired format. 
	All sources (information and graphics) are accurately documented, but many are not in the desired format. 
	Some sources are not accurately documented. 


� EMBED Excel.Sheet.8  ���





� EMBED Excel.Sheet.8  ���





� EMBED Excel.Sheet.8  ���
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FIELD GOAL PERCENTAGES

50

55.6

100

60

50

50

66.7

33.3

75

100

25

66.7

66.7

1

50



FG

				Field Goal Percentages

				Game 1		Game2		Game 3		Game 4		Game 5

		Milty Hershey		50		60		66.7		100		66.7

		Tommy Dorsey		55.6		50		33.3		25		1

		Andy Carnegie		100		50		75		66.7		50
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3PT

				3 Point Percentages

				Game 1		Game2		Game 3		Game 4		Game 5

		Milty Hershey		N/A		0		100		0		0

		Tommy Dorsey		5		100		N/A		100		100

		Andy Carnegie		50		N/A		50		50		100
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				Free Throw Percentages

				Game 1		Game2		Game 3		Game 4		Game 5

		Milty Hershey		100		67		67		50		100

		Tommy Dorsey		67		67		100		33		25

		Andy Carnegie		0		100		50		100		100
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		Milty Hershey		50		60		66.7		100		66.7

		Tommy Dorsey		55.6		50		33.3		25		1

		Andy Carnegie		100		50		75		66.7		50
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				3 Point Percentages

				Game 1		Game2		Game 3		Game 4		Game 5

		Milty Hershey		N/A		0		100		0		0

		Tommy Dorsey		5		100		N/A		100		100

		Andy Carnegie		50		N/A		50		50		100
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				Free Throw Percentages

				Game 1		Game2		Game 3		Game 4		Game 5

		Milty Hershey		100		67		67		50		100

		Tommy Dorsey		67		67		100		33		25

		Andy Carnegie		0		100		50		100		100
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				Game 1		Game2		Game 3		Game 4		Game 5

		Milty Hershey		50		60		66.7		100		66.7

		Tommy Dorsey		55.6		50		33.3		25		1

		Andy Carnegie		100		50		75		66.7		50
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				Game 1		Game2		Game 3		Game 4		Game 5

		Milty Hershey		N/A		0		100		0		0

		Tommy Dorsey		5		100		N/A		100		100

		Andy Carnegie		50		N/A		50		50		100
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				Free Throw Percentages

				Game 1		Game2		Game 3		Game 4		Game 5

		Milty Hershey		100		67		67		50		100

		Tommy Dorsey		67		67		100		33		25

		Andy Carnegie		0		100		50		100		100






