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Enduring Understandings

Students will understand that

· for a given set of numbers there are relationships that are always true and these are the rules that govern arithmetic and algebra.

· basic facts and algorithms for operations with rational (real?) numbers use notions of equivalence to simplify calculations.

· numerical calculations can be approximated by replacing numbers with other numbers that are close and easy to compute with mentally.  Measurements can be approximated using known referents as the unit in the measurement process.

· relationships can be described and generalizations made for mathematical situations that have numbers or objects that repeat in predictable ways.

· mathematical situations and structures can be translated and represented abstractly using variables, expressions, equations and measurements.

· rules of arithmetic and algebra can be used together with notions of equivalence to transform equations and inequalities so solutions can be found.

· two- and three-dimensional objects with or without curved surfaces can be described, classified, and analyzed by their attributes.

· objects in space can be oriented in an infinite number of ways
, and an object’s location in space can be described quantitatively. 

· objects in space can be transformed in an infinite number of ways, and those transformations can be described and analyzed mathematically
.

· some attributes of objects are measurable and can be quantified using unit amounts.

· some questions can be answered by collecting and analyzing data, and the question to be answered determines the data to be collected and how best to collect it.

· the type of representation used depends upon the nature of the data and the question to be answered.

· we can use numerical measures to describe and analyze data to solve problems.

· the probability of an event occurring can be described numerically by a number between 0 and 1 inclusive and used to make predictions about other events.

Essential Questions

How do numbers relate to make up the base-10 number systems?

How do number patterns and operations reveal the rules and structure of the number system and why do the rules work?

How does the degree of precision needed within the context of a problem impact the strategy for computing? (i.e., estimation, exact answer)

How are measurement and counting related?

How do you know when you have a solution?
How does the search for patterns of arithmetic regularity promote algebraic thinking?

How does algebraic reasoning support mathematical modeling of real-world situations?

How do transformations of algebraic representations support problem-solving and proof?

How can change be described mathematically? How much change can we describe mathematically?

How does the use of comparison build mathematical knowledge?

How can space be defined by numbers? What can turning it into numbers help us do?

How does what we measure affect how we measure?

What support does a conjecture require to be universally applied?

How do you know when you have proven something? 

What is average?

What is fair?

How can mathematics help us make decisions? What are the dangers in relying only on math to make decisions?

How can extreme values affect results?

Why graph the data?  What can I learn from its shape?

Must we use every piece of data we collect?

How could I misuse statistics?

What makes a data representation appropriate/useful?

How does my sample affect confidence in my prediction? 

�I may be misreading this noe but the second part of the sentence doesn’t match the first part – basic facts use notions to simplify calculations? Syntax needs fixing…


�Toward what end? Isn’t it redundant to say math situations can be represented abstractly?


�This answers the Toward what end question I posed in the previous one


�Toward what end? This doesn’t seem very enduring – it almost seems like a truism since you are classifying the objects in the sentence. What’s important about this idea?


�Isn’t the first part of this pretty straightforward?


�So that…?


�This is underwhelming and vague. Some attributes? Which kinds? What follows? This statement, as written, is not an “enduring” understanding


�This seems pretty obvious as stated – what’s the non-obvious aspect of this?


�The questions are great!! I added just a few edit ideas.


�This one is a bit too teacherly for my taste. No real-world person will seriously ask and ponder this question, only a teacher. How about: How does the search for patterns point beyond arithmetic?


�Shouldn’t this go with How do you know when you have reached a solution? And are they a bit too redundant?






