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Outline
1. What we mean by Mental Math, Context, and Fluency Objectives.
2. Five Keys to Teaching Mental Math.
3. Teaching and Practicing Mental Math Strategies.
For most of this talk we will use PREZI, “the zooming presentation editor.” For more information, see http://prezi.com/.  You may search prezi.com (for mental math) to find the three Prezi presentations we will be using. 

Mental Math is carrying out a calculation or making an estimation in one’s head, without use of paper-and-pencil, calculators, or computers (or with minimal use of scratch paper).  More generally, mental math includes getting mathematical answers--which may not be the result of a computation or even numerical--such as visualizing the circumcenter of a right triangle, finding the intersection of sets, or visualizing the graph of a linear function, without the aid of paper-and-pencil, calculators, tools, graph paper, etc.  “Don’t show your work!”

[image: ]Fluency Objectives are skills, concepts, and procedures which are central to mathematics, or which occur frequently, and are therefore useful for students to be able to carry out automatically and with relative ease.  Fluency often connects conceptual understanding and computational proficiency. 
Synonyms for fluent are: proficient, effectual, competent, easy, effortless, flowing, natural, prompt, quick, ready, well-versed, cogent, uncomplicated, accomplished, adept.

Context/Applications refers to applying math to real-world situations.


The Sweet Spot !!
[image: ]Five Keys for Learning Mental Math
1. Students see the importance and usefulness* of mental math, 
2. Students make good decisions about the calculation method to use, 
3. Students learn strategies for mental math, 
4. Students practice the mental math strategies, and 
5. Students have a mindset of mental math, in which they have an expectation of and belief in mental math.  

* Five Reasons Why Mental Math (and paper-and-pencil) are Important and Useful
1. Mental math and paper-and-pencil methods can be faster than technology, if you have an efficient strategy.  
2. Use of technology (and paper) may not be available or appropriate.
3. Mental math and paper-and-pencil methods help understanding of the material and learning new concepts.
4. Mental math leads to fluency and confidence.  
5. It will be on the test.  

Teaching Mental Math Strategies
[image: ](Same process for teaching any type of strategy, from problem-solving strategies, to the various ways to pass a basketball, to methods of proof.)

1. Model the strategy.  Show when to use the strategy and how to use it.  Provide examples.
2. Have students practice the new strategy.  Provide exercises in which they will use the new strategy.
3. “Mixed practice”:  Provide exercises in which students select and use strategies from the strategies already learned.  

Included in the packet/handout today:
· List of 30 mental math strategies I teach.
· The handouts I use for the first 15 mental math strategies. 


Nice Quote:
 “[T]he curriculum must simultaneously develop conceptual understanding, computational fluency, and problem-solving skills. These three aspects of learning are mutually reinforcing and should not be seen as competing for class time.”
From The Final Report of the National Mathematics Advisory Panel,
2008 U.S. Department of Education

Future Directions and Efforts
· A presentation on the Second Key: Helping Students make good decisions when deciding to use a calculator, paper-and-pencil, or mental math (and possibly including writing 2-part, no calculator/calculator exams). 
· A presentation on Mental Math Strategies for grades 7-12:  I’ve started a list and have about 80 so far (and possibly including writing 2-part, no calculator/calculator exams).
· Keep making problems and worksheets for simultaneously practicing mental math strategies, fluency objectives, and applications of math.
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Q: What do we want our students to be able to do?
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