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[bookmark: _74cegyfgxlia]Course Description

Problem solving is important and good problem-solving skills don’t necessarily come naturally, but can be taught.  Students need lots of opportunities to practice problem-solving strategies.  Then they need to learn how to choose an appropriate strategy to solve a given problem.  This course is designed to give students a firm problem-solving foundation.  It also teaches them to think and work together, present solutions orally to the whole class, and write up detailed solutions.  In other words, it helps to prepare students for life.

Students learn problem-solving strategies--such as analyzing units, making systematic lists, and evaluating finite differences--and their various substrategies.  By the end of the course, students will have learned more than twenty problem-solving strategies and substrategies.  For each strategy, students learn real-world examples of its utility.  Students engage in problems across multiple contexts in which they may employ the strategy.  Many problems reappear throughout the course in order to demonstrate multiple approaches to the same problem.  It is important that students learn that there are often many ways of solving a problem.  This course emphasizes process more than answer.  The journey is more interesting than the destination.  Problem solving develops better when students must determine their own direction.
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	Standard
	Unit 1A
	Unit 1B
	Unit 1C
	Unit 1D
	Unit 2A
	Unit 2B
	Unit 2C
	Unit 2D
	Unit 3A
	Unit 3B
	Unit 3C
	Unit 3D
	Unit 4A
	Unit 4B
	Unit 4C
	Unit 4D

	NJSLS.PRACTICE.MP1 
Make sense of problems and persevere in solving them.
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔

	NJSLS.PRACTICE.MP2 
Reason abstractly and quantitatively.
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔

	NJSLS.PRACTICE.MP3 
Construct viable arguments and critique the reasoning of others.
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔

	NJSLS.PRACTICE.MP4 
Model with mathematics.
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔

	NJSLS.PRACTICE.MP5 
Use appropriate tools strategically.
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔

	NJSLS.PRACTICE.MP6 
Attend to precision.
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔

	NJSLS.PRACTICE.MP7 
Look for and make use of structure.
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔

	NJSLS.PRACTICE.MP8 
Look for and express regularity in repeated reasoning.
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔

	NCTM.PROCESS.Solving.1 
Build new mathematical knowledge through problem solving.
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔

	NCTM.PROCESS.Solving.2 
Solve problems that arise in mathematics and in other contexts.
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔

	NCTM.PROCESS.Solving.3 
Apply and adapt a variety of appropriate strategies to solve problems.
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔

	NCTM.PROCESS.Solving.4 
Monitor and reflect on the process of mathematical problem solving.
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔

	NCTM.PROCESS.Reasoning.1 
Recognize reasoning and proof as fundamental aspects of mathematics.
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔

	NCTM.PROCESS.Reasoning.2 
Make and investigate mathematical conjectures.
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔

	NCTM.PROCESS.Reasoning.3 
Develop and evaluate mathematical arguments and proofs.
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔

	NCTM.PROCESS.Reasoning.4 
Select and use various types of reasoning and methods of proofs.
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔

	NCTM.PROCESS.Communication.1 
Organize and consolidate their mathematical thinking through communication.
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔

	NCTM.PROCESS.Communication.2 
Communicate their mathematical thinking clearly and coherently to peers.
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔

	NCTM.PROCESS.Communication.3 
Analyze and evaluate the mathematical thinking and strategies of others.
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔

	NCTM.PROCESS.Communication.4 
Use the language of mathematics to express mathematical ideas precisely.
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔

	NCTM.PROCESS.Connections.1 
Recognize and use connections among mathematical ideas.
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔

	NCTM.PROCESS.Connections.2 
Understand how mathematical ideas interconnect and build on one another to produce a coherent whole.
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔

	NCTM.PROCESS.Connections.3 
Recognize and apply mathematics in contexts outside mathematics.  
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔

	NCTM.PROCESS.Representation.1 
Create and use representations to organize, record, and communicate mathematical ideas.
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔

	NCTM.PROCESS.Representation.2 
Select, apply, and translate among mathematical representations to solve problems.
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔

	NCTM.PROCESS.Representation.3 
Use representations to model and interpret physical, social, and mathematical phenomena
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
	✔
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	Unit
	Standards
	Pacing
	2021-2022

	Cycle 1

	1A
	Unit 1A: Draw a Diagram
	NJSLS.PRACTICE.MP1; NJSLS.PRACTICE.MP2; NJSLS.PRACTICE.MP3; NJSLS.PRACTICE.MP4; NJSLS.PRACTICE.MP5; NJSLS.PRACTICE.MP6; 
NJSLS.PRACTICE.MP7; NJSLS.PRACTICE.MP8; NCTM.PROCESS.Solving.1; NCTM.PROCESS.Solving.2; NCTM.PROCESS.Solving.3; NCTM.PROCESS.Solving.4; 
NCTM.PROCESS.Reasoning.1; NCTM.PROCESS.Reasoning.2; 
NCTM.PROCESS.Reasoning.3; NCTM.PROCESS.Reasoning.4; 
NCTM.PROCESS.Communication.1; NCTM.PROCESS.Communication.2; 
NCTM.PROCESS.Communication.3; NCTM.PROCESS.Communication.4; 
NCTM.PROCESS.Connections.1; NCTM.PROCESS.Connections.2; 
NCTM.PROCESS.Connections.3; NCTM.PROCESS.Representation.1; 
NCTM.PROCESS.Representation.2; NCTM.PROCESS.Representation.3 
	10 days
	September 7 - 
September 20

	1B
	Unit 1B: Make a Systematic List
	
	12 days
	September 21 - October 8

	1C
	Unit 1C: Eliminate Possibilities
	
	9 days
	October 11 - October 25

	1D
	Unit 1D: Use Matrix Logic 
	
	11 days
	October 26 - November 15

	Cycle 2

	2A
	Unit 2A: Look For A Pattern
	NJSLS.PRACTICE.MP1; NJSLS.PRACTICE.MP2; NJSLS.PRACTICE.MP3; NJSLS.PRACTICE.MP4; NJSLS.PRACTICE.MP5; NJSLS.PRACTICE.MP6; 
NJSLS.PRACTICE.MP7; NJSLS.PRACTICE.MP8; NCTM.PROCESS.Solving.1; NCTM.PROCESS.Solving.2; NCTM.PROCESS.Solving.3; NCTM.PROCESS.Solving.4; 
NCTM.PROCESS.Reasoning.1; NCTM.PROCESS.Reasoning.2; 
NCTM.PROCESS.Reasoning.3; NCTM.PROCESS.Reasoning.4; 
NCTM.PROCESS.Communication.1; NCTM.PROCESS.Communication.2; 
NCTM.PROCESS.Communication.3; NCTM.PROCESS.Communication.4; 
NCTM.PROCESS.Connections.1; NCTM.PROCESS.Connections.2; 
NCTM.PROCESS.Connections.3; NCTM.PROCESS.Representation.1; 
NCTM.PROCESS.Representation.2; NCTM.PROCESS.Representation.3 
	10 days
	November 16 - December 2

	2B
	Unit 2B: Guess And Check
	
	11 days
	December 3 - December 20

	2C
	Unit 2C: Identify Subproblems 
	
	9 days
	December 21- January 13

	2D
	Unit 2D: Analyze the Units
	
	10 days
	January 14 - 
January 31

	MIDTERM EXAM
	2 days
	

	Cycle 3

	3A
	Unit 3A: Solve an Easier Related Problem
	NJSLS.PRACTICE.MP1; NJSLS.PRACTICE.MP2; NJSLS.PRACTICE.MP3; NJSLS.PRACTICE.MP4; NJSLS.PRACTICE.MP5; NJSLS.PRACTICE.MP6; 
NJSLS.PRACTICE.MP7; NJSLS.PRACTICE.MP8; NCTM.PROCESS.Solving.1; NCTM.PROCESS.Solving.2; NCTM.PROCESS.Solving.3; NCTM.PROCESS.Solving.4; 
NCTM.PROCESS.Reasoning.1; NCTM.PROCESS.Reasoning.2; 
NCTM.PROCESS.Reasoning.3; NCTM.PROCESS.Reasoning.4; 
NCTM.PROCESS.Communication.1; NCTM.PROCESS.Communication.2; 
NCTM.PROCESS.Communication.3; NCTM.PROCESS.Communication.4; 
NCTM.PROCESS.Connections.1; NCTM.PROCESS.Connections.2; 
NCTM.PROCESS.Connections.3; NCTM.PROCESS.Representation.1; 
NCTM.PROCESS.Representation.2; NCTM.PROCESS.Representation.3 
	10 days
	February 3 - February 18

	3B
	Unit 3B: Create a Physical Representation
	
	11 days
	February 22 - March 10

	3C
	Unit 3C: Work Backwards
	
	11 days
	March 11 - March 28

	3D
	Unit 3D Draw Venn Diagrams
	
	10 days
	March 29 - April 12

	Cycle 4

	4A
	Unit 4A: Convert to Algebra
	NJSLS.PRACTICE.MP1; NJSLS.PRACTICE.MP2; NJSLS.PRACTICE.MP3; NJSLS.PRACTICE.MP4; NJSLS.PRACTICE.MP5; NJSLS.PRACTICE.MP6; 
NJSLS.PRACTICE.MP7; NJSLS.PRACTICE.MP8; NCTM.PROCESS.Solving.1; NCTM.PROCESS.Solving.2; NCTM.PROCESS.Solving.3; NCTM.PROCESS.Solving.4; 
NCTM.PROCESS.Reasoning.1; NCTM.PROCESS.Reasoning.2; 
NCTM.PROCESS.Reasoning.3; NCTM.PROCESS.Reasoning.4; 
NCTM.PROCESS.Communication.1; NCTM.PROCESS.Communication.2; 
NCTM.PROCESS.Communication.3; NCTM.PROCESS.Communication.4; 
NCTM.PROCESS.Connections.1; NCTM.PROCESS.Connections.2; 
NCTM.PROCESS.Connections.3; NCTM.PROCESS.Representation.1; 
NCTM.PROCESS.Representation.2; NCTM.PROCESS.Representation.3 
	14 days
	April 13 - 
May 11

	4B
	Unit 4B: Use a Graph
	
	7 days
	May 12 - 
May 23

	4C
	Unit 4C: Evaluate Finite Differences
	
	11 days
	May 24 - 
June 9

	4D
	Unit 4D: Change Focus*
	
	8 days
	June 10 - 
June 22

	FINAL EXAM
	2 days
	



*In early June the compilation of problems submitted by students from around the district will be disseminated to Math Applications teachers.  Instead of doing Unit 4D Change Focus, teachers may instead have their students work on the problems other students created.  
image1.png




