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In 2001, China embarked on a new round of curriculum reform. The old textbooks which bore  approval from the national school textbook examination committee needed to be changed. According to the new national curriculum standards, Hangzhou Education Research center, as headed by Mr. ZhangTianxiao and his team, began to compile a new series of elementary mathematics textbooks based on then-existing textbook series - modern elementary mathematics. The new series of mathematics books are now called “new ideas mathematics”. Along the process of developing the new textbook series, relevant instructional ideas accompanied with the textbook series has also been developed.

In this talk, we are going to share our experiences in conceptualizing this series of “new ideas” elementary mathematics textbooks, together with the findings from research conducted to investigate its effectiveness. It consists of four sections. 

1. The characteristics of “new ideas” elementary mathematics: problem-based content introduction, mathematical model construction, and open-ended instruction approach. 
2. How can we develop children’s thinking?

There’s no question about the thinking training’s importance. But it is as difficult as arranging the generic sequence for us to design a pre-sequenced thinking training materials. So “new ideas mathematics” pay more attention to organize the thinking training exercises. It is covered four main areas of primary mathematics. For example, in the “number and algebra”, it emphasizes on cultivating the “number sense”, in other words, it stresses on the training of thinking in the computation. In our opinion, “number sense” mainly reflected in the following: first, understand the relationships among numbers; second, to resolve or reorganize numbers if necessary. Such as “386”, not only can be expressed as “300+86”, but also “400－14”，“55×7＋1”“90×4＋26”…… In the computation of three-digit divided by single figures, according to the  divide number, we can resolve the 386 to “360＋26”“350＋36”“320＋66”； and in an addition as “386+275”,apart from the regular procedure, pupils can use other ways to get the result as follows:

400＋275－14      380＋270＋11    86-25=61

＝400＋261     ＝650＋11          300×2＋61＝661

＝661           ＝661

“New ideas mathematics” textbooks try to express a number by different forms, and arrange a certain amount of exercises of  find the relationships among numbers in a quantity state, so as to develop the number sense of pupil. Having a good sense of number, children can turn the “step-by-step” rote computation into “modular” quick-witted computation. If we refer to a digit corresponds to another follows a specific rule as “step-by-step” computation, then we can call the correspondents between a block which is composed of several numerals to another as “modular” computation. “modular” computation contributes to the furtherance of children’s thinking.

In the process of developing pupils’ logical thinking, the “new ideas mathematics” textbook designed a series of thinking training material, such as “digit puzzle”, “figure equation”, “combine number with shape”, “write a formula cleverly”, “the arrangement of number and formula” “the number series reasoning”, etc. To cultivate pupils’ algebraic thought through the translation of symbolic code and equivalent replacement”. For instance: 
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The textbook aimed at improving both arithmetical thought and algebraic thought, express the quantitative relations of the problem in algebraic thinking, and transform the mathematical expression,then, operate in arithmetical thought until work out the result. In computation teaching, introduce algebraic structural thinking to arithmetical procedural thought in time. Such as:

＋2＝8                     ＋     ＋     ＋7＝25

           ＝8－2                     ×3＝25－7

＝6                      ＝     ÷      

                                          ＝         

In teaching how to solve practical problems, using figure equations to analyze the relations between quantities, and finally solve the problems. Such as:
     ×4＋     ×4＝180

     ×2＝     ×3

     ＝（   ）     ＝（   ）

There are 6 boxes of pears and 6 boxes of apples. They weight 240kg.2 boxes of pears are as heavy as 3 boxes of apples. How heavy is 1 box of pears? How heavy is 1 box of apples?

According to the information that problem shows:6 boxes of pears are as heavy as 9 boxes of apples.

so, 1 box of apples weight: 240÷（6＋9）＝16（kg）
6 boxes of apples are as heavy as 4 boxes of pears.

so, 1 boxes of pears weight: 240÷（6＋4）＝24（kg）
3. Which kind of knowledge structure is good for pupils’ learning?

Mathematical knowledge in textbook, works as an educational task, it’s structure is different from the mathematical science’s.  We concerned about which kind of mathematical knowledge structure is good for pupils’ learning?  Simon, a gifted American psychologist, who won the Nobel price for economics said: “what you did is reconstruct the structure of primary mathematics, you grasp the essentials, the kernel of the matter, it is no doubt that you are right. Your new method is worth of spreading.” The “new ideas mathematics” teaching and learning system is based on <modern primary mathematics>, its knowledge structure is very different from the traditional primary mathematical structure. We believe that an ideal textbook should breakthrough the traditional teaching materials’ arrange system. Our principle is: laterally link up the starting point(experience and knowledge which had been obtained),extend, connect, with an organic combination of “number and shape”, “arts and science ”, “human and nature”, “traditional and modern”, “world and national”, “town and countryside”. Vertically master “infiltrate”, “breakthrough”, “develop”, make every effort to “accumulate preparatory knowledge before formally study”, “have broken through during the formally study”, “promote the sustainable development after the formally study”.

Integrate diverse fields of mathematical knowledge, such as, “the mathematical problem on the basketball court”(Grade 3), integrated measurement, rectangular perimeter, distributive law in multiplication, rectangular square measure, and 2-digit multiply 2-digit. The all knowledge mentioned above is founded on the mathematical model of distributive law in multiplication. Rearrange different content in a new order, such as: what should the beginners in the study of mathematics first learn? Count is not the only choice, we decide to learn solid figures at first and then recognize numbers. It is proved to be good for inspire in the pupils a love for learning mathematics, acquire good learning habits. 

4. Does “problem solving” really solve problems?

In the traditional mathematics system in mainland China, teaching practical problems have a great length in the textbook. Today, affected with the new curriculum, we called it “solving problems”. but does the problems really be solved? It should be discussed. Practical problems are not equal to “problem solving”. “problem solving” demands a higher level exploration, and has more obstacles. The word “问题” in English is “problem”, it is also called “unconventional problem” , and most of  the practical problem is conventional problem, it should be called exercise. Although, the practical problem has its unique value in teaching and learning, we should accept the good and object the bad, but not discard all.

Our experience in teaching the practical problem is: to improve the ability of analyzing and solving problems. To solve a problem, to solve a kind of problem to get the basic tactics of a kind of problem, and finally form a mathematical thought , which is our ultimate goal.

Since 2001, our experiments have got a good result. It is highly praised by the panel of academicians, mathematicians, professors. And the national ministry of education Zhejiang university basic education curriculum centre carried out a test to the pupils and teachers who used our textbook, the data in the test shows: they are keen on the textbook, pupils have made great progress, and teachers got a professional development, fundamental changes have taken place in our class.
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