SO YOU FHAVE TO

TEACKH MATIH?

SOUND ADVICE FOR K—6 TEACHERS

MARILYN BURNS
ROBYN SILBEY



Contents

One
Two
Three

Four

Eleven
Twelve

Thirteen

Chapters and Questions

Introduction  xiii

vil

Preparing for a Successful Year

Planning Effective Math Instruction

Leading Class Discussions 32

Number Sense and the Basics

Using Manipulative Materials

Dealing with Calculators 61

Incorporating Writing into Math Class

Linking Math and Literature

The First Week of School 83

Connecting with Parents 92

Handling Homework

105

1

42
51

79

16

65

Preparing for Administrator Observations 111

Making Plans for Substitutes

Afterword

121

116



Chapters
and

Questions

One Preparing for a Successful Year

1 What's the best way to get a handle on all the math I need to teach
during the year? 1
What's important to know about the national math standards? 2

3 Since my instructional materials give me the direction I need for
planning day-to-day lessons, why do I need to give attention to national
or state standards? 4

4 What's important for me to think about when
planning instruction? 6

5 How can I be sure that my instruction promotes
students’ learning? 7

6 How do I find out if units or specific lessons will be appropriate for
my students? 8

7 How should I prepare students for the tests that the district or

state requires? 9
8 Help! I'm switching from fifth grade to first grade. What advice can
you give me? 10
9 Help! I'm switching from first grade to fifth grade. What advice can
you give me? 12
10 Some of my students say they hate math. What should I do? 14
11 What field trips can I plan to help my students see math
in action? 15

Two Planning Effective Math Instruction

12 How can I structure my daily math period? 16
13 What kinds of questions best support math learning? 17
14 I know it’s important for students to understand what they’re learning.

But sometimes I just want to tell them how to do something. Is this
all right? 18

vii



15

16
17
18

19

20

21

22

23

24

Three
25

26

27

28

29

30

31

How can I assess my students to find out if they’re learning what

I'm teaching? 20

I'd like to try some one-on-one interviews to assess my students. How
can I do this during class time? 21

What should I do if T plan lessons that are too hard or too easy? 23
I've heard that when assigning a problem, first you should have
volunteers discuss how they might go about figuring it out. Doesn’t
this give too much away for the others? 24

What about cooperative groups in math class—do they

really help? 24

How can I decide whether the best approach for a lesson is for
students to work individually, with partners, in small groups,

or as a whole class? 26

After I give my class directions for an activity, it seems that there’s a
flurry of hands from students who want assistance. What can I do
about this? 27

Some students always finish assignments quickly. What should I have
them do? 28

I spend an hour planning a classroom activity or assignment that takes
my students five minutes to complete. How can I fix

this picture? 29

It seems important to be organized and have all the details of a lesson
planned beforehand, but I feel that I'm doing too much planning.
How can I change this? 30

Leading Class Discussions

How do I establish a classroom atmosphere that encourages students
to participate in class discussions? 32

Are there general guidelines that can help me lead better

math discussions? 33

What's a good way to introduce discussion guidelines to

my class? 34

My students ask me why they have to explain their thinking all the
time. How should I answer this? 36

Sometimes when I ask children to explain their thinking, they say, “I
just know.” Then what should I do? 37

I’'m nervous that I won’t be able to understand children when they’re
explaining their ideas. What tips can you give me? 37

Can't class discussions be too confusing for some students? I've seen
struggling students who barely grasp one strategy and just fog out
when others give their ideas. 38

viii



32

33

Four

34

35

36
37
38

39

43
44
45
46
47
48
49

50

I need help with responding to students when they give wrong
answers in a way that won’t turn them off from math. What
suggestions can you give me? 39

How can I keep from calling on the same students all of the time? In
class discussions, it always seems to be the same students who raise
their hands to answer. 40

Number Sense and the Basics

[ hear a lot about students needing to know “the basics.” What do the
basics really include? 42

How can I help students memorize the addition and
multiplication tables? 43

Should I use timed tests? 45

How much time should I devote to mental math? 45

I hear a lot about the importance of number sense. What exactly is
number sense? How does it relate to basic facts? 47

Do you have any suggestions for assessing my students’

number sense? 47

Can you really teach number sense? 48

Using Manipulative Materials

What are manipulative materials? 51

How can I help parents understand why manipulative materials are
important for helping their children learn math? I worry that they
think we're just playing during math time. 52

What guidelines should I set with my class about

using manipulatives? 53

What tips do you have for classes that have never used manipulatives
for math before? 54

How often should I use manipulatives in my math teaching? 55
What about cutting paper into shapes—can’t paper be seen as a
manipulative, and a much cheaper one than wooden or

plastic blocks? 57

How many different materials do I need? Can I start with just one or
two materials? 57

I don’t have enough of any material to use with my whole class. What
canIdo? 58

I know that manipulatives can help my slower learners, but do my
better math students really need them? 58

I know that older students benefit from using manipulatives, but I
worry they’ll complain that the materials are too babyish. Do you have
any hints for this? 59



51

52
53
54

Seven

55

56
57

58

59
60

61

62

63

64

65

66

67

Eight
68

What can I do for students who can do what I ask with the materials,
but still have trouble with textbook work? 6o

Dealing with Calculators

Should I let my students use calculators? If so, when? 61

How can I best teach children how to use a calculator? 62

The students in my class bring their own calculators to school, so they
all have different kinds. What should I do about dealing with

the differences? 63

Incorporating Writing into Math Class

How can I get my students to explain their work and their answers

in writing? 63

Is it useful for students to keep a math notebook, journal, or log? 66
Do you have any tips for managing students’ math notebooks in

the classroom? 67

I'm interested in examples of how teachers actually use math journals
in their classes. Can you give some ideas? 68

What's a good system for keeping track of student work? 69

What about worksheets—when do you use these? 69

I've been pushing my students to write more complete explanations
when they’re solving problems. How should I react to

their work? 7o

Should I make notes when I read students’ work so that I can
remember what’s important? 72

If T don’t have time to give specific feedback to children’s papers, isn’t
it okay, or even better, to indicate “good job” or “nice thinking” or
some other general comment than to say nothing? 73

A friend has her students write letters to explain their reasoning so
that they feel their writing in math class has a purpose. What do you
think about this idea? 74

No matter how much practice my students have with writing, they still
grumble and resist when I give a writing assignment. How should I
respond to their complaints? 75

On some of the children’s writing assignments in math, the spelling
and grammar errors are glaring. Should I have students correct
mistakes before I send their papers home? 76

What's a portfolio? Should I have my students create

math portfolios? 77

Linking Math and Literature

Why is it valuable to spend math instructional time using
children’s books? 79



69

70

72

73
74

75

76

Ten

77
78

79

80

81
82
83

84
85
86

87

After T read a book to my class, there are always several children who
want to borrow the book and take it home to share. How can I help
parents use the book to its mathematical advantage? 8o

I can see how children’s books are appropriate for young children,
but I teach sixth graders. What sorts of books work for older
students? 81

The First Week of School

How can I find out how my students feel about math, and why
should I? 83

Okay, I have a sense of how my students feel about math. Now what
should I communicate to my students about math? 86

How can I find out what my students already understand? 86
What classroom guidelines should I set up at the beginning of

the year? 88

Can you recommend favorite lessons for the beginning of the year that
help establish and reinforce classroom guidelines? 89

Should I communicate with parents right away? If so, what should
Isay? o1

Connecting with Parents

How should I prepare for back-to-school night? 92

Should I prepare handouts to give parents on back-to-school night?

If so, what should they be? 95

I know some of my student’ parents dislike math. What advice

can I give them so they don't pass their attitude on to

their children? 96

Parents want to know how they can help their children, but some are
afraid that they won’t know how or will do the wrong thing. How can I
address this at back-to-school night? 97

My students’ parents are mostly concerned about the basics. How
should I address this concern? 98

What should I tell parents about math homework? 100

A colleague told me that parents sometimes ask about “new math” and
the question often brings snickers from others. What do they mean by
“new math” and how should I respond to such questions? 100

How much math work should I send home? 102

Parent conferences are coming. What should I have ready? 102
How can I begin a parent conference? Should I ask parents what
questions they have? 103

What should I say if parents want to know how they can help their
child in math? 103

Xi



Eleven
88
89

90

91

Twelve

92
93
94

95

96

97

Thirteen
98
99

100

101

Handling Homework

What are the purposes of math homework? 105

What options are there for dealing with homework that the children
did the night before? 106

What should I do about children who don’t do their

math homework? 108

What should I tell parents about helping their children with
homework assignments? 109

Preparing for Administrator Observations

How can I plan for my principal’s visit? 111

My administrator scheduled a visitation and we're in the middle of a
unit and working on projects. I worry that the administrator won't see
a “real” lesson. What can I do? 112

I want to show my administrator how much my students know.
What's the best way to do this? 113

Is there anything I should avoid when my principal is observing me? If
so, what? 113

I made my lesson plan for the observation before I knew where my
kids would really be mathematically, so my revised lesson won’t match
the plan I gave my administrator. What should I do now? 114

What can I expect at the post-observation conference? 114

Making Plans for Substitutes

What can I do to set the scene for a substitute? 116

I worry that a substitute will have difficulty following my lesson plan
or will confuse my students. Should I be concerned about this? 118
What are specific examples of learning activities that are good for
substitute days? 118

How should I follow up with the class after being absent? 120

xii



Preparing
One | fora
Successful

Year

Lydia and Samantha both taught fifth grade and wanted to be sure that their students
were well prepared for attending middle school the next year. Their district had just
published a new framework based on the national math standards, and the district
testing program was new as well. Lydia and Samantha weren't sure how these changes
should impact their math teaching. What was important to think about for their
instruction? What preparation would the students need for the new test?

Janice had different questions about the upcoming year. She had been teaching fourth
grade for five years and had just been reassigned to first. She liked math and knew the
fourth-grade math curriculum well, but she hadn’t taught first graders since her student
teaching assignment. She felt she needed to get a handle on the year’s goals and a better
sense of what first graders could do.

Tom was concerned about another issue. This year he wanted to focus on his students’
attitudes toward math. He worried about those students each year who seemed to have
already come to hate math, and he wanted to think about what he could do for them.
He was thinking about what sorts of field trips might help his students see math as rele-
vant and enjoyable.

As these teachers’ concerns demonstrate, there are many aspects to consider when
preparing for a year of math teaching. Taking an overall look at them is valuable for
identifying issues you want to be sure to address with your instructional program.

What’s the best way to ¢et a handle on all
the math | need to teach during the year?

Having an overall sense of where you're heading mathematically for the year is im-
portant. Each grade level has its own specific goals, and you need to look at the big
picture of what students in your class should understand and be able to do by the end



of the year. It's hard as a new teacher, or as a teacher new to a particular grade, to have
a clear vision of this. You may have some memory about what it was like to have been
a student yourself in the grade level you're teaching, but relying on your memory is
risky. And, of course, your perspective was much different then. We recommend that
you don’t rely on just one source for looking at the math content for the year but that
you take advantage of resources in several categories. Each will offer you a different
perspective that will help shape your thinking.

One category of resources includes national and state standards. We know that
these documents won't give you the help you need for planning daily lessons, but they
can provide information about math teaching and learning that’s valuable for seeing
where in the larger picture your specific grade-level concerns fit. Also, national and
state standards provide useful information for communicating with students and par-
ents about what’s important in learning math. (See page 2—3 for a nutshell view of the na-
tional standards.)

Next check your district guidelines about what your students should learn and the
specific grade-level expectations. Districts use different names to describe these
guidelines—math framework, curriculum guide, teaching and learning standards,
student learning objectives, performance standards, and so on. It’s also possible that
your district hasn’t compiled a specific document but is relying on the guidance of the
state standards. Check with your district for a copy of your state standards, or check
your state department’s Web site.

A third category of resources includes the instructional materials provided by your
district for teaching math. Especially if you're new to teaching math, these will proba-
bly give you the most help for charting the year’s instruction. They outline lessons
and help you gather your thoughts and prepare the materials needed for teaching. As
you gain more experience teaching math, you'll probably do what most teachers do
and supplement your instructional materials with ideas you've gleaned from col-
leagues, workshops, other materials, your own experiences, and feedback from your
students about lessons you've tried.

What’s important to know about the

national math standards?

Our current national math standards, titled Principles and Standards for School
Mathematics, are published by the National Council for Teachers of Mathematics. Re-
leased in April 2000, our standards are built on several important ideas:

« Learning math is essential for students.

« All students can learn mathematics, not just those with a “gift for math.”
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- Learning math means more than memorizing facts and performing proce-
dures and includes thinking, reasoning, and applying skills to problem-solving
situations.

« Students learn math by being actively involved in making sense of concepts
and skills.

The document begins by addressing six guiding principles: equity, curriculum,
teaching, learning, assessment, and technology. The rest of the document focuses on
ten standards—five content standards and five process standards.

Content Standards

Standard 1. Number and Operation

Standard 2. Patterns, Functions, and Algebra
Standard 3. Geometry and Spatial Sense

Standard 4. Measurement

Standard 5. Data Analysis, Statistics, and Probability

The five content standards define the mathematics students must learn. They’re
the heart of what we teach. Although they’re organized into five separate standards,
it's important to remember that there are overlaps among the content areas. Number
appears in all areas of math. Learning about measurement, statistics, and probability
helps learning about number. Spatial sense plays an important role in patterns, func-
tions, and algebra. The five standards together provide you a way to be sure that your
math program is addressing the full breadth of mathematics that your students
should know.

Process Standards

Standard 6. Problem Solving

Standard 7. Reasoning and Proof

Standard 8. Communication

Standard 9. Connections

Standard 10. Representation

While the content standards are the heart of the curriculum, the process standards
are essential to keep it pumping. They describe the processes students use to learn
and apply mathematics. In important ways, the two sets of standards are inseparable.
The process standards provide the vehicles for bringing the content of the math cur-
riculum to life and making it accessible to children.

Following a general description of each standard in the document are elaborations
in four grade-level sections: K-2, 3—-5, 6—8, and 9—12. These sections provide more
specific information along with suggestions for classroom instruction.
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Since my instructional materials g¢ive me the
direction | need for planning day~to=day
lessons, why do | need to give attention to

national or state standards?

It's true that national and state math standards, and even your district standards,
don’t give you the specific planning help you need to face your students each day. But
they do provide an overall structure of math teaching and learning that can guide your
thinking as you make your daily instructional plans.

Think about when you plan to drive someplace you've never been. Specific direc-
tions help, and the more detailed they are, the smoother your trip is likely to be. But if
the directions call for getting off at a particular exit or turning at a specific corner, and
road construction requires an alternate route, you're better prepared when you have a
broader sense of where you're going. In that case, it’s also beneficial to have a general
map of the area. In the same way, you can think of standards as broad road maps that
provide a context for specific instructional choices.

When you make lesson plans, your attention to specifics is important for lessons to
go smoothly. Making lesson plans calls for thinking through a variety of details—
choosing the right materials, organizing the students, presenting directions, setting
expectations for the students, providing for students who finish more quickly than
others, and so on. However, along with working out these logistic details, it’s also im-
portant to understand the key math ideas the lesson addresses and where these ideas
fit into students’ overall math learning. Standards can help with that.

Perhaps an example would be useful to illustrate these ideas. Empty the Bowl is an
activity that you might enjoy trying with your students. We've used it with primary
children as well as with older students. The activity gives primary children practice
with addition, helps children develop their number sense, and provides a way to intro-
duce them to ideas about probability. For older students, probability ideas and analyz-
ing statistics become the focus of the activity.

Here's a plan for teaching Empty the Bowl:

1. Explain the activity: Put 12 cubes or tiles into a small plastic bowl (such as a mar-
garine tub) and then roll a die. The number on the die tells how many tiles to remove.
Continue until the bowl is empty.

2. Model with a volunteer how the students will work in pairs. You roll the die and re-
move the tiles; the volunteer student records the number rolled. To prompt the stu-
dents’ thinking, after each roll ask the class how many tiles still remain in the bowl.

3. Explain to the class that when only a few tiles remain, it’s not necessary to go out
exactly. If you roll a 5, for example, and only two tiles remain, you can remove
them.
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4. Tell the students that when the bowl is empty, partners should add the recorded
numbers. With your volunteer, add the numbers for your game. Point out that if
you went out exactly, the total will be 12; if the last roll was larger than the num-
ber of tiles left, the total will be more.

5. Before students pair up to work, ask: What’s the fewest number of rolls it would take
to empty the bowl? Discuss. Then ask: What's the most number of rolls it would take
to empty the bowl? Discuss. List the numbers from 2 through 12 on a class chart
and ask: Is it possible to empty the bowl in all of these numbers of rolls? Discuss, and
have children give possible rolls that would result in each total number of rolls.

6. Tell the students that they are to play five rounds and then record with a tally
mark next to the appropriate number on the class chart how many rolls it took
on each round to empty the bowl. Record a tally mark for the game you mod-
eled. If you think it's needed, model another game. (See Figure 1-1.)

7. Finally, tell the students that if time remains when they have played and recorded
five tally marks, they should play more rounds and continue recording tally marks.

8. After all students have played and recorded, discuss the results on the class
chart. Ask students how the class results compare to their individual results.

Empty the Bowl, along with providing numerical experience, provides the op-
portunity to introduce or reinforce several important ideas about probability and
statistics:

Rolls o Empty the Bowl

S-3SxNownFwn

[

1—-1. Students use a class chart to
record how many rolls in each round it
took them to empty the bowl.
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1. Some events are more likely than others, while some events are equally likely.
2. It’s possible to measure the likelihood of events.

3. A sample set of data can be useful for predicting an outcome.

4. Larger sample sizes of data are more reliable than smaller samples.

5. Sometimes an experiment produces data that do not match a theory about prob-

ability.

The plans for Empty the Bowl ask students to consider several questions: Why
are 2 and 12 the fewest and most numbers of rolls it can take to empty a bowl? Is it
possible to empty the bowl in all numbers of rolls from 2 through 12? What do you
think the data will show after all students record tally marks? Do you think it's more
likely for some numbers of rolls to come up than others? Why? Suppose you had to
go out exactly, so that if you had two tiles left and rolled a 5, you couldn’t play. How
would that change the results on the class chart? What would be the most number
of rolls needed in this version? How does the larger sample of the class data com-
pare with students’ individual trials? The important ideas about probability and sta-
tistics in the previous list not only justify the activity but also guided the selection of
these questions.

Thinking about important math goals can also help you think of extensions for
your lessons. For example, you could have primary children repeat the activity with 20
items in the bowl. Older students could try the activity a second time using the rule of
having to go out exactly and then compare the data from the two versions. You might
think of other ideas to extend this lesson.

What’s important for me to think about

when planning instruction?

You should consider three aspects when getting organized for successful lessons:
planning, preparing, and management. We realize that there are overlapping issues
to these aspects, but we think it’s helpful to think of them separately.

Planning first. We think of this more or less as a script for teaching a lesson. In or-
der for lessons to run smoothly, you need to think about your presentation—the ex-
planations you'll offer, the questions you’ll pose to stimulate students’ thinking, and
the assignment you'll give to groups or individuals. It may help you to make written
notes about the sequence of your lesson so you have an actual script that you can refer
to during instruction. We do this often. (See the instructions for Empty the Bowl on page
4.) Reread your notes to check on the clarity of the explanations, questions, and direc-
tions. Do you think they're crystal clear? Will they promote reasoning?

Preparing next. While planning gives a lesson structure, preparing calls for think-
ing hard about the mathematics underlying the lesson. How does the topic connect to
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other topics the students have studied? What answers might the children give for the
questions you pose? What responses might you have in mind to help their learning?
The more thinking you do ahead of time about the mathematical content, the better
prepared you'll be to maximize the benefit of the instruction. Still, no matter how care-
fully you prepare, expect—and hope for—surprises. Keep in mind that your role is to
concentrate on understanding what children say, not to listen for answers you were ex-
pecting or hoping to hear. (See page 37 for tips about listening to children’s responses.)

Finally, management. Tend to organizational details. If you're planning to use ma-
nipulatives during the course of the lesson, for example, have them on hand and
ready for distribution before the lesson begins. If you want each group of children to
have an assortment of pattern blocks, separate and organize them ahead of time so
that distribution takes less than a minute. You may want students to make their own
recording sheets. That's a great idea because students are not only recording the re-
sults of their math explorations but also learning how to organize their thoughts us-
ing a bit of their own style. If you need something to be duplicated, do it before the
lesson begins. Make sure that the materials, supplies, and paper required for students
to execute your lesson are ready to go.

How can | be sure that my instruction

promotes students’ learning?

We've learned to think carefully about the questions we ask in lessons to be sure
that they promote thinking and reasoning and to make our learning goals clear to the
class. Here’s an example. Suppose you're planning a lesson to focus students’ strate-
gies for adding mentally—perhaps single-digit numbers for younger children or two-
and three-digit numbers for older students. You want students to be able to compute
accurately and efficiently. But your goals should also include helping them develop
strategies that allow them to be flexible in their thinking and make computing deci-
sions appropriate for the numbers at hand.

How might you begin such a lesson? You might write 6 + 7 on the board. Or for
older students, Our class has 27 students. Ms. Kringle’s class has 28 students. Then you
could pose a problem: “How much is 6 plus 7?” or “How many students are there in
our class and Ms. Kringle’s class together?” But what typically occurs as a result of
questions like these is that hands shoot up from the students who think more quickly
while the others either struggle to think or merely wait for the more confident stu-
dents to reply. Putting the initial emphasis on the correct answer can exacerbate this
situation.

We have tried posing the question differently: “How can you find the sum of 6 and
7?” or “Who can explain why 6 plus 7 equals 13?” Or, for the older students, “What
would you do to figure out how many students there are altogether in our class and
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Ms. Kringle’s class?” But from our experience, unless we talked with students first
about what we expected, even these sorts of questions resulted in a scurry for the cor-
rect answer.

It's important before posing any question to help students understand your inter-
est in how they think and reason. To this end, take a moment at the beginning of a les-
son to explain your purpose. For instance, for the example above, you might say,
“Today I'm interested in hearing how many different ways we can think of to add
numbers in our head. I'm going to give you a problem and give you some time to fig-
ure out the answer. Then you’ll have a chance to report your answer and also explain
to the class how you thought it through.” Another approach is to pose the problem
and then say, “Figure out the answer and then check with your partner that you both
agree. Then each of you should take a turn telling your partner how you figured it out.
In a few moments, you’ll have a chance to explain your thinking to the class so we can
hear all the different ways of solving the problem.”

After the students have had time to figure, and before beginning a class discussion,
again set the guidelines. Remind the class that you're interested in how they thought
about the problem. You might also tell them, “When someone reports, your job is to
listen to hear if you figured the same way or in a different way.” Remember, your stu-
dents will do their best to give you what you ask of them, so make sure your directions
and questions ask for the result you want.

While lessons like this may seem unusual to students at first, after several experi-
ences they’ll be more comfortable with your focus on thinking. They’ll come to expect
that they’ll have to explain how they reasoned, and they’ll get better at listening to oth-
ers ideas.

How do | find out if units or specific lessons

will be appropriate for my students?

Whether you're thinking about a whole unit or a particular day’s lesson, it's impor-
tant to begin instruction by finding out where your students’ learning can begin. The
instructional materials you use may include some sort of formal preassessment. Even
so, it's useful to learn from the class informally. Whether you're beginning a unit on
addition and subtraction, multiplication, or fractions or planning a specific lesson on
measuring length or classifying triangles, put up a sheet of chart paper with two head-
ings: “What I Know About ” and “What I Want to Find Out About
____ 7 Inviting the class to contribute to the chart can help define where your
instruction should begin. For example, your second graders may say that they know
how to add, but they’d like to find out how to subtract large numbers. Or perhaps they
know how to measure with a ruler, but they’d like to know how to measure the dis-
tance around a red rubber ball.

8 SO YOU HAVE TO TEACH MATH?



Tell the students that you'll use the results on the chart when planning lessons.
Ask yourself, “What would I like my class to know and be able to do as a result of this
instruction? How does this learning relate to what else they’ve been studying?” Share
your goals with students in a way that they can understand. You may want to post
them in the classroom, maybe on the chart paper of your students’ ideas. Your stu-
dents will benefit from knowing the goals you have in mind for them, and the goals
send a clear message about your expectations for their learning. Also, when children
see their ideas reflected in goals, they are empowered as participants in their own
learning.

Hovw should I prepare students for the tests
that the district or state reqguires?

There’s a wide variety of math tests that students have to take. Some include only
multiple-choice items; some include questions that call for short written answers;
some also pose problems that call for longer written responses. Whatever the form of
the questions, your students should have experience with it beforehand so that they
are familiar with the format of the test and how they are to respond. But rather than
think about preparing students just before they have to take a test, think about prepar-
ing students for tests as an ongoing part of instruction.

Let’s consider multiple-choice test items first. Try some hands-on-the-table math—
no pencil, no paper, no writing. These are good starters for math class. Write a prob-
lem on the board that’s similar to the kind of multiple-choice test item they’ll face,
listing possible answers as they’ll appear in the test booklet. Then tell the students
that for this hands-on-the-table problem, they can use only their heads and the ideas
of others. Have them talk in pairs first and then ask for responses. Insist that the per-
son answering give an explanation of how he or she found the answer. Always ask if
anyone thought about it in a different way.

You might choose a problem for which the math is familiar to them, for example:

Ruby had 47 marbles in her collection. For her birthday, she received a box of 25
marbles. How many marbles does she have now?

a. 22
b. 62
c.72
d. 81

Or you might choose a problem for which the math is new. Remember that many
standardized tests include items that don’t reflect what you're supposed to teach. These
items appear on norm-referenced tests as a way to influence the curve of students’

PREPARING FOR A SUCCESSFUL YEAR 9



results. For example, fifth graders taking a test in late fall might encounter a problem
that calls for dividing by a fraction, something they haven't learned as yet:

N

Don't think about rearranging your curriculum for items like these. However, it can
be useful to discuss with your students what they might do when they encounter
something new and strange. The previous example presents an opportunity for stu-
dents to think about what they know about division. Or they can think about changing
an unfamiliar problem to a similar one that they can do and see if that helps. In this
case, even students who haven't formally studied division of fractions can reason to
arrive at an answer. By realizing that they can think of division problems with whole
numbers such as 8 + 4, as “how many 4s fit into 8,” they can think the same way for
this problem and figure out “how many %s go into 3.”

The goal for these hands-on-the-table exercises is to help your students get used to
approaching tests with an attitude of reasoning and making sense of the questions.
Mix up the practice to include questions of all the types your students will encounter.
The good news, you can tell your students, is that when they take a test they’ll have pa-
per and pencil available to them, which can help with their figuring. The tough news,
however, is that they won't be able to talk with one another, because a test needs to
measure what each of them knows and can do. Reinforce for them that their job when
taking a test is to give the best picture they can about what they understand, what they
can do, and what they haven’t learned yet. This information helps teachers better plan
how to help them learn.

Tests can be stressful for students, more for some than for others. Tests are also
stressful for teachers, as we sometimes feel they measure our success as well. If
you're anxious about the test, don’t communicate your anxiety to your students. In-
stead, let your students know that the test is their opportunity to show their stuff and
encourage them to do the best they can.

Help! ’'m switching from fifth ¢rade to
first grade. What advice can you give me?

If you're used to working with older students, changing to first grade will certainly
require some adjustments. A year’s growth can make an enormous difference in a
child, and this growth compounded over several years calls for thinking about the
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classroom in very different ways. From our own teaching experiences, however, we've
learned that changing grade levels has been tremendously helpful for expanding—
and improving—our teaching skills. It's understandable for the change in your teach-
ing assignment to produce some anxiety, but we urge you to embrace the change with
curiosity and enthusiasm. You'll be a better teacher for it. Here are some pointers for
thinking about the differences between the two grades—both about the children and
about the mathematics they study.

One difference is that things in first grade generally require more time than you're
accustomed to spending with older students. Writing, for example, is a newly learned
skill for young children. Holding a pencil is tough for some children, and the time
and labor required for their written work may surprise you. After some experience,
however, you'll learn how to predict more accurately the amount of time needed for a
particular activity.

In terms of their mathematical ability, children’s most evident skill at this age is
their ability to count. They count on counting. While our goal is to help children move
beyond counting and learn to reason numerically, at this age counting is their safety
net, a skill they've learned to trust. You may notice that children’s counting ability typ-
ically surpasses their understanding. Some children are able to count to one hundred
or higher, but while they've learned the pattern for counting, they don’t understand
the structure of the numbers—that 67, for example, represents six 10s and seven 1s. At
times, of course, fifth graders may resort to counting when they figure, but they also
have other strategies available to them and have internalized relationships among
numbers that aren't yet available to younger children.

There are also many specifics that young children haven't yet learned. Along with
possessing limited writing skills, they’re probably not reading well enough for you to
rely on written directions. Their vocabulary is limited and they may not know what it
means for something to be “twice as much.” You'll need to review and reinforce the
meaning of words—for example, same and different—and give children many experi-
ences using them in contexts. They also most likely can’t tell time or count the value
of coins.

Here’s a classroom example that may give you insights into differences between
first and fifth graders. A class of first graders was investigating the number of cubes
in a handful. The teacher modeled how to take a handful—reaching in with one hand,
gathering cubes with it, holding it with her fist down, and shaking it twice to get rid of
extra cubes. Each child came up and took a handful, then went back to his or her desk
to snap the cubes into a train, count them, and write the number he or she had on a
three-by-three-inch Post-it. Then the teacher helped the children organize the Post-its
into a class graph. All this took quite a bit longer than it would have with fifth graders!

“How many cubes do you think there are in our handfuls altogether?” the teacher
asked. Most of the children raised a hand to respond. But when the teacher asked the
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children to explain their predictions, most shrugged or simply said, “I just guessed.”
The guesses ranged from twenty to “a jillion, billion.” The teacher then asked that
each group of four students figure out the number of cubes in their handfuls com-
bined. “Put the cubes at your table together into trains of 10. Then be ready to tell how
many 10s and how many extras you have.” One table had eight extra cubes and fig-
ured out that they needed two more to make another 10. The teacher polled the other
groups to see who had two extras to offer them. In this way, she helped groups make
as many 10s as possible. She had the children bring the 10s up to the chalkboard tray.
She modeled how to count the 10s, then the extras, and record the total.

“Suppose we put our cubes into trains with five cubes in each instead of ten,” she
said. “Then we could count by 5s. Would this give us the same total number of
cubes?” While this answer would be obvious to fifth graders, in this first-grade class, it
was a pretty even split between those who responded yes and those who thought no.
Also, while it would seem obvious to fifth graders that you could make trains of five
merely by breaking each train of ten in half, this was a new discovery for the young
children.

You'll learn about the many differences between the two grades in short order. Rely
on your instructional materials, on the advice of colleagues with more experience with
young children, and on paying close attention to the children themselves. Listen to
them talk, and watch them at work and at play.

Help! ’'m switching from first ¢rade to
fifth grade. What advice can you give me?

We recommend that you first read the advice we give in the previous section for
teachers in the opposite situation—those moving from fifth grade down to first (see
page 10). This will introduce you to some of the differences between these grade levels
that we think are important. Especially pay attention to the classroom example we of-
fered about handfuls of cubes. You can probably imagine the lesson we described
with younger children, or you may have taught a similar lesson yourself. Following is
how the same lesson was used to meet the needs of fifth graders. The contrast can
help illustrate more of the differences.

As the first-grade teacher had done with her class, the fifth-grade teacher modeled
for the students how to take a handful of cubes—some organizational tips work in all
grades! The students recorded their totals on Post-it Notes that they then organized
into a graph. When the teacher asked how many cubes the students thought were in
their handfuls altogether, the fifth graders didn’t make wild guesses. They reasoned
numerically and were able to support their estimates, explaining how they thought
about the total in relation to the number of cubes individual students had.
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The teacher also asked the students to figure out how many cubes were in their
group of four students, but asked them to figure in their heads and leave their indi-
vidual trains intact. This not only gave the students practice with calculating mentally
but also left the trains available for the investigation to come. The teacher recorded
the groups’ totals on the board and had the class add the numbers, again giving them
practice with calculating.

Finally the teacher began a discussion of averages. The students had been intro-
duced to the three kinds of average—mean, median, and mode—and this experience
presented another opportunity for them to think about these ideas. It was easy for
them to identify the mode by seeing which column on the graph had the most
Post-its. Then they talked about lining up all of their trains from smallest to largest
to see which train was in the middle of the line and, therefore, was the median.
They made predictions first from looking at the graph and then they actually lined
up their trains in size order on the floor in front of the chalkboard, placing them
on their sides to avoid the distraction of toppling trains. They then talked about fig-
uring the mean by dividing the total number of cubes by the number of students—
another chance for calculating mentally. Finally, to make the idea of mean
concrete, they “evened out” the trains on the floor, taking cubes from the longer
trains and adding them to shorter ones until most of the trains were the same
length and a few were just one cube shorter. They compared this to the mean they
had calculated.

Fifth graders are more capable than first graders in many ways. Ideas about
smaller numbers that are new concepts for first graders will be obvious to fifth
graders. Fifth graders, for example, know that if twenty-five children line up in pairs,
one child won’t have a partner. They most likely will explain that 25 is an odd number,
or that there will be twelve pairs and one extra. First graders, however, would need to
figure this out in some way. They don’t know about odd and even numbers, or if they
do, they probably wouldn’t apply what they know to this context. If they thought about
the problem, they’d benefit from actually lining up to verify their thinking in a real
way; fifth graders wouldn’t need verification for a problem like this.

There are several different challenges in the upper grades. The mathematics in
the fifth-grade curriculum is more extensive and demanding. If, for instance, you're
not confident about the ideas of mean, median, and mode, you may have some
studying to do. While this can be daunting, take it as an opportunity to expand your
own mathematical understanding. Seek help from colleagues if you need to, learn
from the instructional materials, and keep an inquiring attitude toward all that you
have to teach. And, as we advised for the opposite switch, pay close attention to the
children themselves at work and at play. They’ll be your best guides for making the
change.
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Some of my students say they

10 hate math. What should | do?

First of all, let’s look at why students say they hate math. As a rule, we're uncom-
fortable in situations in which we lack understanding and feel somehow deficient. It's
the same with children. They “hate” math when they haven't been successful learning
it, don’t think they can learn it, and feel powerless. While math won't be the favorite
subject of all students, most probably wouldn’t say they hated it if they experienced
success.

There are other possible reasons that students may say they hate math. Some chil-
dren have been influenced by their peers or family members and feel that hating
math is a cool thing to express. We've heard children say, “My dad hates math, too,”
or, “All the kids hate math,” or, “My brother isn’t any good in math either.”

We recently spotted an ad in a major popular magazine that showed a full-page
photo of a boy with a look of despair holding his face in his hands. The headline read:
Wipe that “I hate fractions” look off his face in less than 15 minutes. The solution? A recipe
for S’mores, a gooey treat made with marshmallows and chocolate. Ah, if it were only
that easy to address math aversion!

Whatever the source of the problem, what can you do? First, it's important to ac-
knowledge these feelings and not dismiss them, no matter their origin. We're all dif-
ferent and, therefore, we like different things. While some students really do enjoy
the challenge of math, others get excited by learning topics in science or social stud-
ies, and others are voracious readers who feel that learning math is an annoying inter-
ruption. But although students have favorites, they still need to do their best to learn
all of what they’re presented with in school. It's not productive for them to carry a
negative attitude toward something that is and will continue to be such a big part of
their lives.

While this sort of acknowledgment is helpful, it probably won’t do much by itself
to change attitudes. But it's an important start. At least students will know that you're
aware of the situation, respect it, and will do your best to help them. Let them know
that you’ll do your best to help them see how mathematics can be accessible, interest-
ing, and even enjoyable. For that to happen, children need math experiences that cap-
ture their imaginations and get them actively involved. The coin riddles we suggest in
Chapter g are an example of such an activity (see page 84) and we’ve sprinkled lots of
others throughout the book. It’s not possible to make every lesson a “wow” experience
for every student, of course, but as much as possible, students’ math experiences
should be engaging. We hope that many of the suggestions we've given in this book
will help with this challenge.

When students are having trouble, the best approach is to work from their
strengths and interests. Let them know that it’s your job as their teacher to help them
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learn. They need to participate, of course, but they won’t have to do it alone and you
won't abandon them. The key to changing students’ attitudes is success. Students
who are competent in and confident with mathematics still may not choose it as their
favorite subject in school, but success goes a long way in diminishing dislike.

What field trips can | plan to help my

11

students see math in action?

Many teachers think of field trips as valuable experiences for students in a variety
of ways but not often for enhancing their mathematics learning. However, getting out
of the classroom for a mathematical purpose can give a boost to learning.

Math field trips don’t have to be elaborate or costly. A hike around the school
can be a problem-solving field trip. Tell your students to imagine that they have
been asked to build a fence around the outside of the entire school and playground
area and need to estimate the cost. Beforehand, clip a newspaper ad or make a tele-
phone call to get the cost of fencing. Or have them estimate how far they walk go-
ing to and from the lunchroom, library, or gym each day, each month, and in the
entire school year.

How about a field trip to a nearby supermarket for an investigation? For example,
have your students research the validity of statements such as: “It’s always more eco-
nomical to buy the largest size of an item,” “It’s less expensive to buy frozen orange
juice and add water than to simply buy the bottle of ready-made juice,” and “The store
brand always costs less than the name brand.” Present these statements as examples
and add students’ ideas to compile a list. Then have students work in groups and
choose one statement to investigate. After the trip to the store, students can analyze
the results and report their findings to the class. Also, they could write a shopping
guide for their families based on what they learned.

Not all field trips have to be centered around a mathematical investigation in order
to involve students with mathematics. The organization of any field trip involves us-
ing mathematics, and you should invite students to help you with making plans. How
soon after the beginning of school will you depart? What time will you return? How
long will the field trip last? What costs are involved? Are they per-person expenses,
such as admissions, or is there one large cost to be divided among all the participants,
such as a bus? These and other questions will help your students figure the total cost
per person.
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