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hen it comes to
the three Rs,
arithmetic can
be the toughest to teach. Some
teachers rely mostly on pencil-
and-paper practice, believing
that children learn best through

repetitive exercises. If you
focus on the basics, they say,

students will build a solid
understanding in math. Others
dismiss this approach, arguing
that skill-and-drill worksheets
turn students off to math and
do little to develop understand-
ing. Instead, these teachers
favor problem solving and
hands-on activities that call for
students to use skills, not just
practice them. “

Who is right? What’s the best
equation for arithmetic in-
struction in today’s classroom?
With all the other topics to
teach in the elementary math
curriculum—from estimation
to geometry—are teachers
putting too much emphasis on
computation? '

To get answers, Creative
Classroom turned to Marilyn
Burns, a teacher and one of the
nation’s leading math educa-
tors. She offered the following
insights.

Mcrilyn Burns is the author of more than 20 books for
tecchers and children and the creator of Math
Scluticns, five-day summer courses offered nationwide.
For information, ccll (8C0) 868-9092 or visit Math
Sclutions Online ot www.mathsolutions.com

TOUGH
to TEACH

1 Ar Ifh metiC is as important as ever—just read the
* draft of Standards 2000. Since [ was a student, and even
more since I’ve been a teacher, the elementary math curriculum
has changed dramatically. Topics have been added such as geome-
try, measurement, probability, statistics, and algebraic thinking.
New attention has been put on problem solving, reasoning, and
communicating in math class. And calculators and computers are
available in more and more classrooms.

Still, arithmetic reigns as the high-stakes topic to teach. It’s
front and center in Standards 2000, the revision of the National
Council of Teachers of Mathematics (NCTM) Curriculum and
Evaluation Standards for School Mathematics, first published in
March 1989 and commonly known as “the Standards.” In the new
version, now available as a draft, “Number and Operation” is the
first of ten standards. (See box on page 96.)

2 Students don't learn all they need
* by simply practicing computation. When I studied arith-

. metic in elementary school, the message was clear: pay attention

to the teacher and learn to do what she does. I practiced and prac-
ticed, working quietly and mostly alone to line up columns neatly
and check my work carefully. I learned the lessons well. But many
of my classmates were not as lucky. They became math casualties
who hopelessly struggled with numbers, learning to dislike rather

than embrace math.

Children need to deal with numbers in a variety of settings, not
just as computations done in isolation. They should be encouraged
to estimate, to use numbers to solve problems, and to learn differ-
ent ways to arrive at answers—all of which help them learn to
think and reason numerically.

3 Problem solving and number

* SENSEe are integral to arithmelic. When I think about
teaching arithmetic, I picture a three-legged stool. Computation,
problem solving, and number sense are the three legs that support
the seat. Children must develop competence arid confidence in each
area. Only then will they become proficient in “the 3rd R” and
establish a firm foundation for future learning. If they only become
skillful in, say, computation, the stool will collapse, leaving in its
wake students who are unsuccessful at and turned off to math.

Teachers need to pay attention to each leg of the stool so that stu-
dents develop a firm, well-balanced support for understanding in
arithmetic.

Developing number sense is an
* important goal for all students. Students with number
sense think and reason flexibly, make sound numerical judgments,
and see numbers as useful. It’s important for students to see num-
bers as tools, not as barriers. Students with number sense are able
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to think and reason numerically and make sense of
numerical situations. They have good numerical intu-
ition, can estimate, and are able to judge what'’s numer-
ically reasonable in various situations.

5 Beln able to compute is

only as valuuble as being able to use
those skills to solve problems. When faced with a
situation that calls for numerical calculations, students
need to be able to choose the correct operations,
decide on the numbers to use, do the necessary calcu-
lation, and then appropriately interpret the results.
Along with routine one-step or multi-step word prob-
lems that have long been standard to math instruction,
students should also have experience solving non-rou-
tine problems that call for more than computing and
that may have more than one solution and more than
one way to arrive at them.

Students must learn to calcu-

* late in their heads—not just with paper
and pencil. Computing mentally is often short-
changed in school. Perhaps this is because figuring
out problems in their heads doesn’t produce written
evidence of the children’s work. Also, calculating
mentally isn’t something that lends itself to homework
assignments. But think about the arithmetic problems
you solve in your daily life—paying the bill at the
supermarket, tipping in restaurants, figuring out when
to leave to get to the movies on time, and so on. We
figure in our heads for most of our daily arithmetic
needs, which is one clear reason why children should
be practicing mental computation throughout the ele-
mentary grades.

7 PO er and pel'lCII skills are also
lmporb::nl in children’s arithmetic learning.
When numerical problems are too complex or unwieldy
to solve in their heads, students should be able to figure

out answers with the help of paper and pencil. The
emphasis in these situations should be for students to
use paper and pencil to keep track of their thinking, not
necessarily to follow one particular procedure. Just as
adults don’t all use the same method to calculate tips at
restaurants, children may use different approaches for
computation.

L] -
Memorization has an
* important place in arithmetic
learning. Computing, whether mentally or
with paper and pencil, requires having basics
committed to memory—the sums to 20, for
example, and the times tables. But emphasis
on memorization should follow, not lead,
instruction that builds children’s understanding.
The emphasis in learning mathematics must
always be on thinking, reasoning, and making
sense, even when computing.
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Activities from Marilyn Burns

Lessons in elementary classrooms shouldn't only
focus on one leg of the three-legged stool needed in
arithmetic instruction—computation, problem solving,
or number sense. Nor should any of these topics be
presented separately. They're closely intertwined: In
order to develop number sense, students need to learn
to compute. In order to decide if an answer to a prob-
lem makes sense, an important aspect of problem
solving, students need to draw on their number sense.
And when learning how to compute, students also
need to know which operations are needed in prob-
lem-solving situations. Here are classroom lessons
that tap into all three areas.

How many claps in your name?

Q}D ks Collecting information from children and
organizing it into a graph not only gives
children experience with interpreting statis-

tical data, but also gives them the opportunity to think
about numerical relationships. For this lesson, I drew
three columns on a piece of chart paper and labeled
them 1, 2, and 3. I wrote Marilyn in column 3.

I explained, “I wrote my name under the 3 because
my name has three claps.” I demonstrated, saying my
name and clapping for each syllable, “Ma-ri-lyn.” I
then had the children say Marilyn and clap as I did.

I called Belinda up to the front of the room. “Let’s
all clap together and see where to write Belinda,” I
said. The children followed my lead as I said, “Be-lin-
da” and clapped three times. I repeated this twice
more to help the children understand what I was
doing. After writing Belinda underneath my name, I

asked Aaron to come up.

“Raise your hand if you think you know how many
claps there are in Aaron,” I said. About half the stu-
dents raised their hands, some children tried clapping,
and some were still confused.

“I know,” said Aaron. “I have two claps.”

“Let’s clap Aaron together,” I said to the class. I
did this several times to demonstrate that Aaron had
two claps.

“I’m going to write Aaron’s
name under the 2, I said.
“Who can explain why?”
Hands shot up and [ called on
Melissa to explain.

I continued to ask the class to

figure together the number of
claps in their names. Soon we
had all of the children’s
names on the chart.

“No one has more than
three claps,” Michael said.



a problem. The children’s guesses went from 10 to
[23. not a surprising range for students this age. [
then began removing cubes. one at a time, snapping.
them together until [ had a train of ten.

“Look at how full the jar is now,” [ said. giving
children the chance to consider new information.
“Decide if you'd like to change your estimates.”
The range of guesses narrowed. [ removed ten
more cubes to make another train, leaving the jar
less than half full. Again I asked the children for
their estimates. After making a third train of ten,
one cube was left in the jar. We counted the
three tens and added on the one to determine
that the jar held 31 blue cubes.,

I then showed the children a jar the same
size but half filled with orange cubes. “How
many cubes do you think are in this jar?” I
queried. This time I asked children to explain

their estimates, using the opportunity
to assess their numerical
reasoning. We began
counting and found that
there were 16 orange
cubes in the second jar. I
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How many cubes?
E ¢ “How many cubes do you think are in this
S % [ ackod a olass of :
S Ay jar?" [ asked a class of second-graders.
¥ holding up a jar filled with blue interlocking
cubes. We were learning about addition and subtrac-
tion, and this lesson would give them a chance to
think about quantities. make estimates. and then solve

PiO10 BOB ADLER

to see that there were several
ways to do multiplication and that the numbers sh_ou[d
determine what made sense for a particular situation.
After putting two scoops of beans in the jar, [ asked
the students how many scoops would fill it. After
evervone gave estimates, I continued scooping to show

that the jar held six scoops.
e PRSI continued on poge 96
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continued from page 57

TOUGH .nam
ey
to T E AC H é tandazds
“How can we find out how dhd 74 “ ?lm:etcc_
many beans have filled the jar?” I Sfondcrd ].lﬂ the draft
then asked. Tom said, “Just count of the National Council
the beans.” Sally suggested, of Teachers of Mathematics’
“Count one scoop and multiply by Standards 2000 states:
six.”” “That would be less count- “Mathematics instructional
ing” Judd commented. programs should foster the
development of number and

“Let’s try Sally’s way,” I said. operation sense sa that all
“I’ll put a scoop of beans at each students:
table for each group to count. I’ll
record your results on the board.”
The counts were 28, 31, 27, 29,
28, and 28. ;

“Measurement is never exact,”
I told the class. “How can we
choose one number to use?”
Answering this question was a

21 understand numbers, ways
of representing numbers,
relationships among num-
bers, and number systems;

& understand the meaning of -
operations and how they
relate to each other; and

way to integrate statistics with the B use compuluﬁonal tools
arithmetic lesson. We listed the and strafegies Auently and
numbers in order and found the estimate approprictei;."

mode (28) and the median (also
28). We calculated the mean
(about 28.5). The class decided
that 28 was a good number to use
for the average.

Standard 1 also states,
“Number, operation, and
computation have a leng and
prominent history in the
school mathematics curricu-

“What ideas do you have about lum. In addition, this area of
how to multiply 28 times 6?” I mathematics, perhaps more
asked. As I had done many times than any other, is widely rec-
before in class, I recorded their ognizecrc:nd valued beyond

ideas on the board to model for the school sefting.”
the class how to use mathematical
symbols to keep track of their

thinking. To end the lesson, I
asked the students to solve the
problem individually with paper
and pencil, showing at least two
different ways to arrive at the
answer. Asking for more than one
way keeps the emphasis on think-
ing and reasoning, not just memo-
rizing a procedure, and develops
students” flexibility.

Later in the year, and with

15+ /4 = A
B e old.er_ students, I've done the same
i Fe 15 prore activity using different sizes of
i 3l jars and beans to generate prob-
' e s lems with larger numbers.

| AR
® é é i “Show me your answer using num-
i bers, words, and, if you like, pic-

Il tyres,” Marilyn tells students.
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