Farmer Brown has chickens and horses. Every
night, to make sure they are all there, he counts
heads and legs. If he counts 34 heads and 100
legs, how many horses and chickens does Farmer
Brown have?
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Problem Solving Strategy Menu

* Actitout

« Use a model

* Draw a picture

e (Guess and test

* Look for a pattern

* Use an open sentence

* Make a chart / table or graph
« Solve a simpler problem

« Consider all possibilities

« Consider extreme cases

* Make an organized list

*  Work backwards

« Use logical reasoning

« Change your point of view



Questions to consider:
Why does this problem work out? What are the conditions necessary to make it work?

Would the problem work if T asked about chickens and cows? What about chickens and
turkeys or horses and cows? Explain.
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NCTM Overview

The Principles and Standards for Teaching Mathematics







The Principles

		Equity

		Curriculum

		Teaching

		Learning

		Assessment

		Technology 









The Equity Principle

		High expectations and strong support 

		Opportunity for coherent, challenging mathematics curriculum

		High quality instruction

		All students can learn









The Curriculum Principle

		Interconnected and cumulative

		Focus on important mathematics – preparation for continued study and problems solving in new situations

		Should not involve a great deal of reviewing content









The Teaching Principle

		Teachers must know and understand deeply the mathematics they teach

		Creating an intellectual environment – serious engagement in mathematical thinking

		Professional; continual learning









The Learning Principle

		Conceptual understanding is key

		Combine factual knowledge, procedural facility and conceptual knowledge

		Flexibility and perseverance

		Challenged appropriately to develop confidence

		Constructing knowledge









The Assessment Principle

		More than the test - guides teaching and enhances learning

		Evidence of mathematical learning through multiple ways

		Focus on understanding

		Informs classroom practice









The Technology Principle

		Enhances student learning and allows for deeper investigation

		Every student should have access to technology

		Used prudently as a tool and not a substitute for good thinking









The Content Standards

		Number and Operations

		Algebra

		Geometry

		Measurement

		Data Analysis and Probability









The Process Standards: The Big Five!

		Communication Standard 

		Problem Solving Standard

		Connections Standard

		Reasoning and Proof Standard

		Representations Standard









Problem Solving Standard

Instructional programs from Pre-K to 12 should enable students to

		Build new mathematical knowledge through problem solving

		Solve problems that arise in mathematics and in other contexts

		Apply and adapt a variety of appropriate strategies to solve problems 

		Monitor and reflect on the process of mathematical problem solving.









Reasoning and Proof Standard

Instructional programs from Pre-K to 12 should enable students to

		Recognize reasoning and proof as fundamental aspects of mathematics

		Make and investigate mathematical conjectures

		Develop and evaluate mathematics arguments and proofs

		Select and use various types of reasoning and methods of proof









Communication Standard

Instructional programs from Pre-K to 12 should enable students to

		Organize and consolidate their mathematical thinking through communication

		Communicate their mathematical thinking coherently and clearly to peers, teachers, and others

		Analyze and evaluate the mathematical thinking and strategies of others.

		Use the language of mathematics to express mathematical ideas precisely.









Connections Standard

Instructional programs from Pre-K to 12 should enable students to

		Recognize and use connections among mathematical ideas

		Understand how mathematical ideas interconnect and build on one another to produce a coherent whole

		Recognize and apply mathematics in context outside of mathematics.









Representation Standard

Instructional programs from Pre-K to 12 should enable students to

		Understand and apply the five representations: context, concrete, pictorial, verbal, and symbolic

		Create and use representations to organize, record, and communicate mathematical ideas

		Select, apply, and translate among mathematical representations to solve problems

		Use representations to model and interpret physical, social, and mathematical phenomena.









Instrumental and Relational Understanding

		Instrumental understanding is “rules without reasons”

		Relational understanding is connected and can be redeveloped

		Relational takes more time to develop but also stays with the students whereas instrumental knowledge is easy to teach but is easy to lose









Conceptual and Procedural Knowledge

		Conceptual knowledge is knowledge that is understood relationally

		Procedural knowledge is knowing the steps of procedures such as algorithms for multiplication and division
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The Content Standards

		Number and Operations

		Algebra

		Geometry

		Measurement

		Data Analysis and Probability









Number Concepts

		Numbers tell us how much or how many.

		Classifying numbers provides information about the characteristics of the numbers.

		There are different, but equivalent, representations for a  number.

		We use a number system based on patterns.

		Benchmark numbers are useful for relating and estimating numbers.









Operations

		Addition leads to a total and subtraction indicates what is missing. Addition and subtraction are intrinsically related.

		Multiplication and division are extensions of addition and subtraction. Multiplication and division are intrinsically related.

		There are many algorithms for performing a given operation.









Geometry

		Shapes of different dimensions and their properties can be described mathematically.

		There are many representations of 2-D and 3-D shapes.

		Any 2-D or 3-D shape can be created by either combining or dissecting other shapes.

		2-D and 3-D shapes can be located in space. They can be relocated and reoriented using mathematical procedures.









Measurement

		Some attributes of Objects can be described using measurements.

		The numerical value attached to the measurement is relative to the measurement unit.

		Standard units, estimates, and measurement formulas are used to simplify communication about and calculation of measurements.

		Tools, units of measure, and degrees of precision must be appropriate to the purpose and context.









Data Management

		To collect data, you must create appropriate questions and think about how to best gather the data.

		A set of data can be collected, organized, and then displayed in a variety of ways, depending on the type of data and the purpose for its collection.

		Once a set of data is displayed, it can be analyzed to look for patterns, make comparisons, draw inferences, predict, and make decisions.









Probability

		Probability involves the use of mathematics to describe the level of certainty that an event will occur.

		Probabilities, both theoretical and experimental, can be determined in different ways.









Patterns and Algebra

		Patterns represent identified regularities based on rules describing the patterns’ elements.

		Any pattern can be represented in a variety of ways.

		Patterns underlie mathematical concepts and can also be found in the real world.

		Data can be arranged to highlight patterns and relationships.

		Relationships between quantities can be described using rules involving variables.
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NCTM Overview

The Principles and Standards for Teaching Mathematics







The Principles

		Equity

		Curriculum

		Teaching

		Learning

		Assessment

		Technology 
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The Process Standards: The Big Five!

		Communication Standard 

		Problem Solving Standard

		Connections Standard
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Problem Solving Standard

Instructional programs from Pre-K to 12 should enable students to

		Build new mathematical knowledge through problem solving

		Solve problems that arise in mathematics and in other contexts

		Apply and adapt a variety of appropriate strategies to solve problems 

		Monitor and reflect on the process of mathematical problem solving.









Reasoning and Proof Standard

Instructional programs from Pre-K to 12 should enable students to

		Recognize reasoning and proof as fundamental aspects of mathematics

		Make and investigate mathematical conjectures

		Develop and evaluate mathematics arguments and proofs

		Select and use various types of reasoning and methods of proof









Communication Standard

Instructional programs from Pre-K to 12 should enable students to

		Organize and consolidate their mathematical thinking through communication

		Communicate their mathematical thinking coherently and clearly to peers, teachers, and others

		Analyze and evaluate the mathematical thinking and strategies of others.

		Use the language of mathematics to express mathematical ideas precisely.









Connections Standard

Instructional programs from Pre-K to 12 should enable students to

		Recognize and use connections among mathematical ideas

		Understand how mathematical ideas interconnect and build on one another to produce a coherent whole

		Recognize and apply mathematics in context outside of mathematics.









Representation Standard

Instructional programs from Pre-K to 12 should enable students to

		Understand and apply the five representations: context, concrete, pictorial, verbal, and symbolic

		Create and use representations to organize, record, and communicate mathematical ideas

		Select, apply, and translate among mathematical representations to solve problems

		Use representations to model and interpret physical, social, and mathematical phenomena.









The Verbs of Doing Mathematics

		Explaining

		Investigating

		Exploring

		Interpreting

		Analyzing

		Describing

		Deriving

		Reasoning



		Justifying

		Proving

		Conjecturing

		Calculating

		Examining

		Constructing

		Grappling

		Engaging 









Instrumental and Relational Understanding

		Instrumental understanding is “rules without reasons”

		Relational understanding is connected and can be redeveloped

		Relational takes more time to develop but also stays with the students whereas instrumental knowledge is easy to teach but is easy to lose









Conceptual and Procedural Knowledge

		Conceptual knowledge is knowledge that is understood relationally

		Procedural knowledge is knowing the steps of procedures such as algorithms for multiplication and division









Multiple Representations for Understanding





Concrete


Context


Verbal


Pictorial


Symbolic
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