Getting Started   1
Getting Started   2

Getting Started with Math Expressions

From Experienced Math Expressions Teachers and from Karen Fuson

Math Expressions teachers say (and I agree):

1. Have all teachers read the first 5 lessons and then stay ahead 5 lessons in their reading.  This helps them see how the lessons are related and enables them to move along because they see what will be done in the following days and will not linger too long re-teaching a single lesson or idea.  Reading the Math Background part of the unit overview provides the big picture about major teaching approaches in the unit.  Extending the Assessment at the end of each unit identifies some typical errors and what to do about them. 

2. Do the Quick Practice every day.  It is vital for building fluency for all.  Keep to the 5-minute time frame.
3. Just do the main lessons.  In the first year do not do the extra activities at the end of a lesson (do not do the Going Further or Differentiated Instruction activities) and only do a few such activities in the second year (teachers who do many of these activities get only half as far in the book).  The main lessons may take more than one day; that is ok especially in the first year.  But do not keep re-teaching a lesson.  GO ON.  Repetition about the main ideas is built into the program.

4. Balancing teaching on grade-level with some differentiation: Math Expressions differentiates within whole-class activities because strategies from the most primitive to most advanced are discussed.  But research-based mathematically-desirable strategies that are accessible to students are also presented in lessons.  So just keep going through the lessons in the major units so that these strategies can be introduced.  You can stop half-way through a unit and differentiate for 1 to 3 days by doing more of the same kinds of problems with the less-advanced students, letting the more-advanced students do Challenge activities, and middle students work together to build fluency with the ideas in the unit.  Then finish the unit and differentiate again before the test. But in general you need to keep going so that you are teaching at grade level. The “Quick Quizzes” during the unit and observing during student explanations provide you with formative assessment data to make instructional decisions daily in teaching and during these two major intervention/extension opportunities.  If you have math center time outside of the 1-hour math period, the differentiated instruction activities and challenge cards can be resources for this extra time.

5. In K-2, do the Daily Routines 3 to 5 times/week, preferably at the beginning of the day.  These focus on building understanding of counting large numbers, place value, and money.  These concepts take a lot of time, and the Daily Routines enable all children to build the necessary knowledge.  These routines are intended to replace calendar activities that teachers often do.  The calendar uses base seven, which is not nearly as powerful as the ten-based materials used in the Math Expressions Daily Routines. Do not linger on a single part of the daily routine for a long time.  Struggling students will have ample opportunity to master each concept through multiple exposures in short periods of time.  This distributed practice is crucial for moving short-term understanding into long-term memory. Knowledge of the calendar and time are included in the Math Expressions Daily Routines.  In Grades 3 to 5, the Daily Routines cover many different topics and can be omitted in the first two years and used selectively after that. 

If all of the concepts are new to students, you can begin gradually.  As Student Leaders lead the routines, you can help strugglers. Some teachers have a separate place in the room dedicated to the daily routine.  As soon as students enter this area, they are focused and immediately ready to participate. Having Student leaders stand at their post during the whole routine speeds up the process; you can go from the first student leader to the next and finish in less time.  Invest time in these routines at the beginning of the year.  You can decrease the time later in the year, depending on what your students have learned.  You can also add in mini-lessons on time and money if it seems that you will not get to those lessons in the book.
6. Building a nurturing Math Talk classroom teaching-learning community is vital.  Students need to explain their thinking using math drawings in the Solve, Explain, Question, and Justify structure.  But these need to be instructional conversations with good mathematical content, so teachers need to orchestrate them.  They also may need to model good explanations and extend student explanations after other students have questioned and extended.  Only 2 or 3 students explain for a given problem; otherwise students lose attention.  Be sure that students explain and then compare different methods and discuss advantages and disadvantages so that key mathematical content can surface and get discussed.  Be sure that less-advanced students get chances to explain, especially later on in a topic.  It is very helpful for teachers to have watched the Classroom Structures part of the Math Expressions CD or NSF DVD to see such classrooms in action, so check with district resources people to see if either of these is available.

Math Talk needs math drawings so that everyone can be in the conversation.  Math drawings help the explainer and the listeners.  The power of math drawings comes from relating a math

drawing to the numerical solution.  Model and encourage students to use 5-groups in their math drawings so numbers can be easily identified.
8.  You don’t have to be perfect (actually there is no such thing as perfect teaching).  Follow your instincts.  You do not have to do every little tiny thing in the program.  After your Math Talk teaching-learning community is established, it is ok sometimes in less central lessons or activities for you to take a short-cut and say, “We’re behind so I’m just going to over-view this.  But I want to hear questions if you have them.”  Unfortunately, there just is not time in the school year to do extensive Math Talk in every activity for every concept.  And keep saying to yourself, “Next year this will be way easier and I’ll go faster and I can do things I’ve skipped if I need to.  This program is robust, and I can’t ruin it by small decisions I make on any given lesson or day.”

9.  The Homework and Remembering pages are important for all students, but especially for less-advanced students.  The homework is about the lesson of the day, and the Remembering pages provide cumulative review about all important concepts during the year so far.  A good extra-support program for students with special needs or who are below grade-level is to provide support several times a week for doing the homework and Remembering pages.  Such support staff should have access to a Teacher’s Guide so that they can support Math Expressions approaches to topics.  Some teachers send home the page from the Student Activity Book so that students and parents have a model for the work done that day.

10.
 When you study the lessons, remember that these are examples of discourse and discussion. The lessons are not a script to be memorized and used verbatim.  They are examples of discourse in action.

11. In the first year you can have strong lead teachers at each grade level at each school be a couple of lessons ahead so that they can bring to the attention of their colleagues issues about concepts, student knowledge, or using teaching materials or vocabulary.  These lead teachers can network across schools to share such issues.  Grade-level meetings within a school are valuable, especially through January.  One teacher can have the responsibility for over-viewing the next lesson or the coming unit; the unit introductions are helpful here and can be examined during the meeting. It is especially valuable for a grade level team to review the “Math Background” section together.  Having an opportunity for each grade level to share success stories in faculty meetings, particularly showcasing student growth and understanding, contributes to teacher understanding of how the whole program develops.
Aspects of the design of Math Expressions to know for the Year 1 and Year 2 implementations:

A.  Math Expressions is designed so that teachers can start each grade even if students who have not had Math Expressions before.  For every grade, Unit 1 is written to re-view content from the year before, but it is done with some new approach for students who did have Math Expressions the year before (as in Year 2).   Some classes will be able to go rapidly through this first unit even in the first year.  In the second year, all classes will be able to (and should) go rapidly through this first unit so that they can get to later units.

B. As with all new programs, teachers move much more slowly in the first year than in later years.  This is ok.  The key grade-level units are placed early in the year.  For the continuity of the program across grade levels, it is ok if teachers only get as far as the units listed in the last point below.  Their students will be able to do Math Expressions in the next grade just fine.  In the second year teachers get much farther.  The final unit(s) are above grade level, so schools that get to those in later years really will accelerate their students as well as building deep grade-level knowledge.

C. Core grade-level topics on which teachers should concentrate

Math Expressions was designed with key focal point grade-level concentrations even before the National Council of Teachers of Mathematics (NCTM) did the Focal Points book.  My key grade-level concentrations agree with the NCTM Focal Points, though some are accelerated for districts who want to accelerate (concentrations on such accelerated topics also appear in the subsequent grade).  These were chosen to be in line with internationally high-achieving countries, and the NCTM Focal Points are a year behind the international standards in some cases.  Here are the Math Expressions key grade-level concentrations:

Kindergarten
a) solving and posing addition and subtraction word problem situations and solving numerical additions and subtractions to 10

b) seeing the ten in teen numbers (e.g., 13 is ten and three)

c) understanding “Which is more/less?”

Grade 1
a) embedded number for understanding and fluency with counting on for adding and subtracting (and subtraction as finding an unknown addend)

b) numbers of tens in 2-digit numbers and adding/subtracting tens or ones

c) all types of addition-subtraction word problems

Grade 2
a) 2-digit and 3-digit addition and subtraction with explanations using hundreds, tens, and ones

b) fluency with solving and posing algebraic and 2-step word problems for addition and subtraction situations (all of the more difficult unknowns and with 2-digit numbers)

c) fluency with single-digit additions and subtractions (knowing at least small totals (≤8) immediately and having a general strategy for the rest:  counting or make-a-ten)

d) understanding and relating length units, rulers, and bar graph scales and posing and solving word problems from bar graphs

Grade 3
a) understanding multiplication and division situations and solving equal group, array, and area word problems

b) fluency with single-digit multiplications and divisions

c) understanding and fluency with perimeters of triangles, quadrilaterals and some polygons and with areas of rectangles with single-digit side lengths

Grade 4
a) understanding and fluency with addition and subtraction and place value to millions

b) understanding and fluency with multidigit multiplication (2-digit x 2-digit, 1-digit x 3-digit and 4-digit)

c) fluency in solving 1-step and 2-step problems involving all four operations with whole numbers ≤100 and multiplication comparison and combination problems

d) in later years for accelerated schools: understanding and fluency with addition and subtraction of decimals so that addition and subtraction using place value (whole numbers and decimals) is completed

Grade 5

a) understanding and fluency with addition and subtraction of decimals and of fractions with unlike denominators including mixed numbers

b) understanding and fluency with multidigit division (1-digit and 2-digit divisors) including the various meanings of remainders

c) in later years for accelerated schools:  multiplication and division of decimals and multiplication of fractions (and even division of fractions if there is time)

D.  You can skip some parts of the program to adapt to your district priorities.  There is some redundancy in the program across grades because new students will enter each year and because standards vary greatly by state.  This is especially true for geometry-measure and fraction lessons.  So examine these units for Grades 3, 4, and 5, and decide at which grade levels your district should concentrate on those topics and then omit that topic from the grade level below.  Each time I “re-did” a topic at a later grade level, I made it independent of the earlier grade level, and there are new aspects of the approach.  Do not repeat the same topics for 3 years. 

E.  If getting to a particular topic in time for the state test is a concern, you can postpone some topics until after the test.  I am working with key districts in states that don’t have such a list of topics to check such lists the district produces.  In some states such lists of postponed topics already exist (check with your rep).  If you are willing to share your list approved by me with other districts in your state and no such list exists for your state, check with me about my checking your list.

F. Units to complete in Year 1 and in Years 2 and 3 of using Math Expressions

Completing the units listed below will give coherent learning experiences to students over grade levels.  You may need to add some particular other lessons to meet your particular state goals.  You may also have decided to emphasize a particular topic (especially in geometry-measure or fractions) in a different grade level.  That is fine.  This is one coherent path through Math Expressions that will lead to understanding and fluency in all major mathematical topics for Kindergarten through Grade 5.  Of course, if a given teacher or school has more time, there are other interesting and worthwhile units and lessons that can be added.  These are minimal paths.

The geometry/measure units for Grades 2 through 5 were lettered A, B, C, etc. in the 2006 version and were given numbers in the 2009 version, which changed the numbering for the other units.  The 2009 version also has some additional lessons to meet particular state goals.  Therefore double lists are given below for Grades 2 through 5.

[I may drop 06 info because new users will use 09, but it is helpful for continuing 06 users to know how far to get in later years.]

Kindergarten


Year 1:  Units 1, 2, 3, 4        
Year 2:  add Unit 5

Grade 1


Year 1:  Units 1, 2, 3, 4, 5, 6
Year 2:  add Units 8 and/or 9

Grade 2

  2006  
Year 1:  Units 1, A, 2, B, 3, C, 4, 5 (not D)
Year 2:  add Units 6 and D

  2009
Year 1:  Units 1, 2, 3, 4, 5, 6, 7, 9 (not 8)
Year 2:  add Units 8 and 11

Grade 3

2006
Year 1:  Units 1, A, 2, 4, D, 5 (at least the first part and hopefully all); do Unit 3 if its



content is important for your state goals


Year 2:  go as quickly as possible through Units 1, 2, 3 skipping where possible;



emphasize Units 4 and 5, do Units A and D, and add Units B and 6

  2009
Year 1:  Units 1, 2, 3, 7, 8, 9 (at least the first part and hopefully all)


Year 2:  go as quickly as possible through Units 1, 3, 5 skipping where possible;



emphasize Units 7 and 9, do Units 2 and 8, and add Units 4 and 11

Grade 4

  2006
Year 1:  Units 1, A, 2, 3, 5 (Lessons 1 to 11 and 14), 6 (Lessons 1, 2, 3, 5)


Year 2: go as quickly as possible through Units 1 and 2


emphasize Unit 3, do all of Unit A, add Units B and 4

  2009
Year 1:  Units 1, 2, 3, 5, 9 (Lessons 1 to 4, 7 to 14), 11 (Lessons 1, 2, 3, 4)


Year 2: go as quickly as possible through Units 1 and 3


emphasize Unit 5, do all of Unit 2, add Units 4 and 7 (Lessons 1 to 7)

Note:  In Year 1 you can omit Lessons 1 and 2 in Unit A (Unit 2 in 2009) and begin with the ELL vocabulary in Lesson 3 to introduce vocabulary from the omitted Lessons 1 and 2.

Grade 5

2006
Year 1:  Units 1, 2 (Lessons 1 to 10), 3, C (Lessons 1 to 3), 4 (Lesson 1 then  12-21), E

Year 2: go as quickly as possible through Units 1 and 2 (include Lessons 16 to 19 in Unit 2);

    emphasize Units 3 and 4 as above, add Units 4 and/or 5 and/or 6 in any order

2009
Year 1: Units 1, 3 (Lessons 1 to 11), 5, 6 (Lessons 1 to 3), 7 (Lesson 1 then 12-21), 12

Year 2: go as quickly as possible through Units 1 and 3 (include Lessons 18 to 22 in Unit 3);

    emphasize Units 5 and 7 as above, add Units 7 and/or 9 and/or 11 in any order

Note:  In 2009 Grades 4 and 5, the lessons in the 2006 Unit 1 on fluency with single-digit multiplications and divisions was separated out into a Basic Facts Fluency Plan; the real-world situational aspects remained in a shortened Unit 1.  Teachers use the Basic Facts Fluency Plan in various ways, intertwining it with Unit 1 and using more-advanced word problems from our website for students who are already fluent with single-digit multiplications and divisions.  Fluency practice continues as long as needed.  Extra fluency support provided outside of class is particularly effective because teachers cannot do much such support and also continue to stay on grade level with the other students.

In the 2009 version, postpone or omit use of the new lessons at the end of odd-numbered units (called Using Mathematical Processes) unless a topic meets an important state goal and is not covered elsewhere.  Math Expressions uses the NCTM Process Goals throughout all lessons.  Students are continually representing, problem solving, reasoning and proving, connecting, and communicating.

