Shifts in Mathematics:
INTRO:  The shifts in mathematics are an effort to bring mathematics up to the same acceptable level of understanding as reading.  Imagine if you were taught to just sound out letters and words without being required to string them together for comprehension as you read.  These shifts are attempting to do the same for mathematics...to be able to perform mathematics with understanding and comprehension rather than just perform enough to 'get the right answer'.  When I go to a restaurant, I would be greatly embarrassed to admit to those around me that I cannot read and comprehend the menu.  But how many of us do that when it comes to splitting the bill?  These mathematical shifts are to help our children become mathematically literate.
Focus:  The standards narrow and deepen the focus of instruction in order for teachers to teach the concepts that are prioritized in the standards more deeply.  (A mile wide and an inch deep.)
Coherence:  The learning is connected within and across grades so that students can build new understanding onto foundations built in the previous years vs. simply jumping from one skill to the next.  
Fluency:  Students are expected to be quick, accurate, and have good mathematical strategies to
allow them to think and work mathematically. Teachers still structure class time and/or homework time for students to memorize, through repetition, strategies, math facts or core functions.  All of this is important for students to be able to progress into higher levels of mathematics without spending time on calculating just the basic facts involved in the problem.   For example, if students need to find equivalent fractions but cannot quickly and accurately do the multiplication necessary, they become frustrated with the calculations involved and miss the understanding of how to calculate equivalent fractions.
Deep Understanding:  The shifts do not allow us to stop with fluency, or to simply teach and expect students to learn the procedures or steps for solving a problem.  The PA Core Standards ask that students deeply understand and operate within a math concept before moving on.  Some of you may be asking, “Why does my child have to learn so many different strategies for core math functions such as addition or division? It is silly for my child to spend time working through the strategies when he/she could solve it so quickly using the algorithm.”    When students solve a problem using pictures, manipulatives, or models vs. an algorithm, it does take longer; however, what we are promoting is a deep understanding of the concept and providing students with more than one way to solve a problem.  This will support and facilitate grasping of higher level mathematical concepts as they continue on to Junior High, High School and beyond.  The PA Core standards ask students to think about their thinking, to explain their thinking, and to be strategic problem solvers in applying math to real world situations.  
Application:  The standards expect students to use math and choose the appropriate concept for application, even when they are not promoted to do so.  For example, students may be presented with a word problem to solve.  The standards ask students to be able to identify which mathematical concept or concepts will be the most useful when solving this problem, without being told, for example, this is an addition problem.
Dual Intensity:  Students are practicing and understanding.   There is more than a balance between these two things in the classroom—both should be occurring with intensity.  When I was in school, my teachers were intent on me learning my math facts so that I could apply that fluency as math became more complex.  Today, teachers are still intent on students learning math facts and being fluent with them, however, teachers are equally intent on conceptual understanding.  That is why, for example, we spend a great deal of time on numbers and operations in base 10 with an emphasis on understanding place value and decomposing numbers beginning in Kindergarten.   The strategies students are learning prior to using the algorithm are vital to understanding.  We can no longer have fluency without understanding.  Research has shown us that eventually, many students hit a wall in math because they lack the necessary conceptual understanding—even if they have fluency with their math facts.  Our goal is to have our students become mathematically literate, so they can both understand enough to apply problem solving thinking and fluently calculate answers as their level of math instruction progresses.


