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We have been hearing for years that Japanese students do better than U.S. students in math in Japan. The Asian students
are ahead by the middle of first grade. And the gap widens every year thereafter.

Many explanations have been given, including less diversity and a longer school year. Japanese students attend school
240 days a year.

Third explanation given is that the Asian public values and supports education more than we do. A first grade teacher has
the same status as a university professor. If a student falls behind, the family, not the school, helps the child or hires a
tutor. Students often attend after-school classes.

A fourth explanation involves the philosophy of learning. Asians and Europeans believe anyone can learn mathematics or
even play the violin. It is not a matter of talent, but of good teaching and hard work.

Although these explanations are valid, | decided to take a careful look at how mathematics is taught in Japanese first
grades. Japan has a national curriculum, so there is little variation among teachers.

I found some important differences. One of these is the way the Asians name their numbers. In English we count ten,
eleven, twelve, thirteen, and so on, which doesn’t give the child a clue about tens and ones. But in Asian languages, one
counts by saying ten-1, ten-2, ten-3 for the teens, and 2-ten 1, 2-ten 2,and 2-ten 3 for the twenties.

Still another difference is their criteria for manipulatives. Americans think the more the better. Asians prefer very few, but
insist that they be imaginable, that is, visualizable. That is one reason they do not use colored rods. You can imagine the
one and the three, but try imagining a brown eight—the quantity eight, not the color. It can’t be done without grouping.

Another important difference is the emphasis on non-counting strategies for computation. Japanese children are
discouraged from counting; rather they are taught to see quantities in groups of fives and tens.

For example, when an American child wants to know 9 + 4, most likely the child will start with 9 and count up 4. In
contrast, the Asian child will think that if he takes 1 from the 4 and puts it with the 9, then he will have 10 and 3, or 13.
Unfortunately, very few American first-graders at the end of the year even know that 10 + 3 is 13.

I decided to conduct research using some of these ideas in two similar first grade classrooms. The control group studied
math in the traditional workbook-based manner. The other class used the lesson plans | developed. The children used that
special number naming for three months.

They also used a special abacus | designed, based on fives and tens. | asked 5-year-old Stan how much is 11 + 6. Then |
asked him how he knew. He replied, “I have the abacus in my mind.”

The children were working with thousands by the sixth week. They figured out how to add four-place numbers on paper
after learning how to do it on the abacus.

Every child in the experimental class, including those enrolled in special education classes, could add numbers like 9 + 4,
by changing it to 10 + 3.

I asked the children to explain what the 6 and 2 mean in the number 26. Ninety-three percent of the children in the
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experimental group explained it correctly while only 50% of third graders did so in another study.

I gave the children some base ten rods (none of them had seen them before) that looked like ones and tens and asked them
to make 48. Then | asked them to subtract 14. The children in the control group counted 14 ones, while the experimental
class removed 1 ten and 4 ones. This indicated that they saw 14 as 1 ten and 4 ones and not as 14 ones. This view of
numbers is vital to understanding algorithms, or procedures, for doing arithmetic.

| asked the experimental class to mentally add 64 + 20, which only 52% of nine-year-olds on the1986 National test did
correctly; 56% of those in the experimental class could do it.

Since children often confuse columns when taught traditionally, | wrote 2304 + 86 = horizontally and asked them to find
the sum any way they liked. Fifty-six percent did so correctly, including one child who did it in his head.

This following year | revised the lesson plans and both first grade classes used these methods. | am delighted to report
that on a national standardized test, both classes scored at the 98th percentile.
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Elementary Games

Strategies give children confidence and independence. Rote memorization, on the other hand, is a low-level thinking skill. An
example of a strategy is finding 9 + 6 by taking 1 from the 6 and giving it to the 9 to make 10 and 5, which is 15. Children who learn
strategies have better number sense and are less likely to resort to finger counting.

Manipulatives, such as an abacus or tables, are not to be regarded as crutches. They enable the children to build a mental model,
necessary for concept formation. In practice, children will refer to them less and less and finally not at all. Let each child decide when
he no longer needs them. Sometimes just the security of having them nearby helps, even if they are not looked at. At the right time, a
child may respond to the challenge of playing without them.

What looks like a simple step to us is often several steps for the child. That explains the variety of games. The games progressively
get harder, building on previous concepts. The background section found in some of the games offers suggestions for presenting new
concepts. Often a concept can be learned in more than one way, resulting in several games for the same concept.

When learning new concepts or practicing concepts, errors must be corrected immediately. The games allow the players to discover
errors themselves or with the help of the other players. Most of the solitaires cannot be won if an error is made.

These games teach the players math while they play. The players need not know their facts before playing. Numeration, addition,
subtraction, clocks, money, multiplication, division, and fractions are all addressed.



http://www.alabacus.com/
http://www.activitiesforlearning.com/index.asp?PageAction=VIEWCATS&Category=32

